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(57) ABSTRACT

An miformation terminal apparatus includes a communica-
tion section configured to perform communication with an
image pickup apparatus capable of performing time-lapse
photographing, a signal processing section configured to
generate, halfway 1n a photographing period by the image
pickup apparatus, a check image based on a plurality of
picked-up 1mages transmitted from the 1mage pickup appa-
ratus and acquired via the communication section, and a
display control section configured to display the check
image generated by the signal processing section. Halfway
in photographing of the time-lapse photographing, a time-
lapse moving image 1s generated using a photographing
result of the time-lapse photographing performed to that
point and displayed, whereby quality of the time-lapse
moving image 1s made predictable. A change of setting of
the time-lapse photographing 1s received and reflected on
subsequent time-lapse photographing, whereby a user easily

obtains a desired picked-up 1mage.
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INFORMATION TERMINAL APPARATUS,
IMAGE PICKUP APPARATUS,
IMAGE-INFORMATION PROCESSING
SYSTEM, AND IMAGE-INFORMATION

PROCESSING METHOD FOR
CONTROLLING TIME-LAPSE IMAGING

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claim 1s benefit of Japanese Application
Nos. 2016-39194 1n Japan on Mar. 1, 2016, and 2015-

254256 1 Japan on Dec. 25, 2013, the contents of which are
incorporated by this reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an information terminal
apparatus, an image pickup apparatus, an image-information
processing system, and an image-information processing
method capable of controlling time-lapse photographing.

2. Description of the Related Art

In recent years, portable apparatuses with photographing
functions (photographing apparatuses) such as a digital
camera have been spreading. Most of the photographing
apparatuses of this type enable users to enjoy various kinds
of 1mage processing. For example, an apparatus capable of
performing time-lapse photographing for continuously pho-
tographing images at a predetermined time interval and
generating a moving 1mage having a reproduction time
shorter than a photographing time has also been commer-
cialized. Various methods of using the time-lapse photo-
graphing are conceivable. For example, the time-lapse pho-
tographing 1s used to photograph scenes 1n one day with a
camera fixed to a tripod and observe a change of the scenes
in a short time. Further for example, a person wearing a
wearable camera photographs a town while walking and
observes situations of the town 1n a short time.

Such photographing apparatuses determine a time interval
and the number of times of photographing of the time-lapse
photographing and perform the photographing (the time-
lapse photographing). An apparatus, which generates a time-
lapse moving image, arranges a plurality of time-lapse
photographed 1images on a time line and generates a moving,
image having a predetermined frame rate (a time-lapse
moving 1mage).

There 1s also a photographing apparatus including the
time-lapse photographing function and the time-lapse mov-
ing 1mage generating function described above. For
example, Japanese Patent Application Laid-Open Publica-
tion No. 2015-53670 discloses an apparatus that can set,
independently from each other, parameters of the time-lapse
photographing and reproduction parameters related to repro-
duction of a time-lapse moving image photographed with
the photographing parameters.

SUMMARY OF THE INVENTION

An information terminal apparatus according to an aspect
of the present invention includes: a communication section
configured to perform communication with an image pickup
apparatus capable of performing time-lapse photographing;
a signal processing section configured to generate, haltway
in a photographing period by the 1image pickup apparatus, a
check i1mage based on a plurality of picked-up images
transmitted from the image pickup apparatus and acquired
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2

via the communication section; and a display control section
configured to display the check image generated by the

signal processing section.

An 1mage pickup apparatus according to an aspect of the
present invention includes: an 1mage pickup section capable
of performing time-lapse photographing; a signal processing
section configured to generate, halfway 1n a photographing,
period by image pickup of the time-lapse photographing, a
check i1mage based on a plurality of picked-up images
obtained by the 1image pickup section; and a display control
section configured to display the check image.

An 1mage-information processing system according to an
aspect of the present invention includes: an 1mage pickup
apparatus including: an 1mage pickup section capable of
performing time-lapse photographing; a first signal process-
ing section configured to generate a moving 1mage formed
by a plurality of picked-up 1images obtained by the image
pickup section; and a first communication section configured
to transmit the picked-up 1images to an information terminal
apparatus; and an information terminal apparatus including:
a second communication section configured to perform
communication with the first commumnication section and
receive the picked-up 1mages; a second signal processing
section configured to generate, halfway 1n a photographing
period by the image pickup section, a check 1image based on
the plurality of picked-up images received via the second
communication section; and a display control section con-
figured to display the check image generated by the second
signal processing section.

An 1mage-information processing method according to an
aspect of the present invention includes: receiving at least
one picked-up image obtained by an 1image pickup apparatus
capable of performing time-lapse photographing; generat-
ing, as a check moving 1mage, a plurality of the picked-up
images received 1n a photographing period by the image
pickup apparatus; and displaying the check moving image.

The above and other objects, features and advantages of
the invention will become more clearly understood from the
following description referring to the accompanying draw-
Ings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block configuration diagram showing a circuit
configuration of an i1mage-information processing system
configured by an 1image pickup apparatus and an information
terminal apparatus according to a first embodiment of the
present 1nvention;

FIG. 2 1s a flowchart for explaining operation of an i1mage
pickup apparatus 10;

FIG. 3 1s a flowchart for explaining operation of the
information terminal apparatus 20;

FIG. 4A 1s an explanatory diagram showing an example
of an 1image displayed on a display screen of the information
terminal apparatus 20;

FIG. 4B 1s an explanatory diagram showing an example
of an 1image displayed on the display screen of the informa-
tion terminal apparatus 20;

FIG. 4C 1s an explanatory diagram showing an example
of an 1mage displayed on the display screen of the informa-
tion terminal apparatus 20;

FIG. 4D 1s an explanatory diagram showing an example
of an 1mage displayed on the display screen of the informa-
tion terminal apparatus 20;

FIG. 4E 1s an explanatory diagram showing an example of
an 1mage displayed on the display screen of the information
terminal apparatus 20;
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FIG. 4F 1s an explanatory diagram showing an example of
an 1mage displayed on the display screen of the information
terminal apparatus 20;

FIG. 4G 1s an explanatory diagram showing an example
of an 1mage displayed on the display screen of the informa-
tion terminal apparatus 20;

FIG. 5A 1s an explanatory diagram for explaining a
time-lapse moving 1mage;

FIG. 5B 1s an explanatory diagram for explaining a
time-lapse moving image;

FIG. 6 1s an explanatory diagram for explaiming timing of
processing in the embodiment;

FIG. 7 1s a block diagram showing an image pickup
apparatus according to a second embodiment of the present
invention;

FIG. 8 1s an explanatory diagram showing an example of
an exterior of the image pickup apparatus 30;

FI1G. 9 1s a flowchart for explaining operation of the image
pickup apparatus according to the second embodiment;

FIG. 10 1s a block diagram showing a circuit configuration
of an 1image-information processing system configured by an
image pickup apparatus and an information terminal appa-
ratus according to a third embodiment of the present inven-
tion;

FIG. 11 1s a flowchart for explaining operation of the
image pickup apparatus;

FIG. 12 1s a flowchart for explaining operation of the
information terminal apparatus;

FIG. 13 A 1s an explanatory diagram showing an example
of an 1mage displayed on a display screen of the information
terminal apparatus;

FIG. 13B is an explanatory diagram showing an example
of an 1mage displayed on the display screen of the informa-
tion terminal apparatus;

FIG. 13C 1s an explanatory diagram showing an example
of an 1mage displayed on the display screen of the informa-
tion terminal apparatus;

FIG. 13D 1s an explanatory diagram showing an example
of an 1image displayed on the display screen of the informa-
tion terminal apparatus;

FIG. 13E 1s an explanatory diagram showing an example
of an 1mage displayed on the display screen of the informa-
tion terminal apparatus;

FIG. 14 1s a flowchart for explaining operation of HDR
processing;

FIG. 15A 1s an explanatory diagram for explaining an
HDR 1mage obtained by the HDR processing;

FIG. 15B 1s an explanatory diagram for explaining an
HDR 1mage obtained by the HDR processing;

FIG. 15C 1s an explanatory diagram for explaining an
HDR 1mage obtained by the HDR processing,

FIG. 15D 1s an explanatory diagram for explaining an
HDR 1mage obtained by the HDR processing;

FIG. 15E 1s an explanatory diagram for explaining an
HDR 1mage obtained by the HDR processing;

FIG. 16 1s an explanatory diagram for explaining timing,
of processing in the embodiment; and

FIG. 17 1s an explanatory diagram showing a fourth

embodiment of the present invention.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

L1

Embodiments of the present invention are explained in
detail below with reference to the drawings.

First Embodiment

FIG. 1 1s a block diagram showing a circuit configuration
of an 1image-information processing system configured by an
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image pickup apparatus and an information terminal appa-
ratus according to a first embodiment of the present inven-
tion.

In the image-information processing system in the present
embodiment, the information terminal apparatus acquires an
image by time-lapse photographing of an image pickup
section, supports a user to be capable of checking an eflect
of a time-lapse moving image halfway in the time-lapse
photographing, and enables an instruction of a setting
change of photographing parameters of the time-lapse pho-
tographing. The 1mage pickup section receives setting of
parameters from the information terminal apparatus to
ecnable the user to perform photographing for acquiring a
desired time-lapse moving 1mage at an end time of the
time-lapse photographing.

In FIG. 1, an image-information processing system 1 1n
the present embodiment 1s configured by an image pickup
apparatus 10 and an information terminal apparatus 20. The
image pickup apparatus 10 can be configured by a photo-
graphing apparatus such as a digital camera. The i1mage
pickup apparatus 10 includes an 1mage pickup section 12
configured by an 1image pickup device such as a CCD or a
CMOS sensor. A not-shown lens i1s provided 1n the image
pickup section 12. An object optical image 1s guided via the
lens. The lens may be a lens including zooming and focusing
functions. The 1image pickup section 12 converts, with the
image pickup device, the object optical 1image into an
clectric signal and obtains an 1mage pickup signal.

A control section 11 1s provided in the image pickup
apparatus 10. The control section 11 controls respective
sections of the image pickup apparatus 10. The control
section 11 may be configured by a not-shown processor such
as a CPU and may operate according to a computer program
stored 1n a not-shown memory. The 1image pickup apparatus
10 includes an operation section 19 including a shutter
button, function buttons, and various switches for photo-
graphing mode setting and the like, which are not shown 1n
the figure, provided in a housing of the image pickup
apparatus 10. The operation section 19 receives user opera-
tion and outputs an operation signal based on the user
operation to the control section 11. The control section 11
can generate a focus signal and a zoom signal on the basis
ol the operation signal outputted from the operation section
19 and dnive the lens of the image pickup section 12 to
perform zooming, focusing, and the like. The control section
11 can output a driving signal for the image pickup device
to the 1image pickup section 12 to control shutter speed, an
exposure time, and the like.

The control section 11 can control the image pickup
section 12, perform photographing at a predetermined time
interval, and also perform time-lapse photographing for
performing reproduction in a shorter time than a photo-
graphing time. Note that the photographing parameters of
the time-lapse photographing, for example, information con-
cerning a photographing interval and a photographing time
are stored in a time-lapse-information storing section 15.
The control section 11 reads out the information stored in the
time-lapse-information storing section 15 and controls the
time-lapse photographing.

The control section 11 can read out a picked-up 1mage
outputted from the 1image pickup section 12 and supply the
picked-up 1mage to a signal processing section 18. The
signal processing section 18 performs predetermined signal
processing, for example, color adjustment processing,
matrix conversion processing, noise removal processing,
and other various kinds of signal processing on the read-out
picked-up 1mage.
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A recording section 14 and a provisional recording section
14a are provided in the image pickup apparatus 10. The
control section 11 can give the picked-up 1image subjected to
the signal processing by the signal processing section 18 to
the recording section 14 or the provisional recording section
14a and record the picked-up 1image in the recording section
14 or the provisional recording section 14a. For example,
the control section 11 can give a picked-up image acquired
in a normal photographing mode to the recording section 14
and record the picked-up image 1n the recording section 14.
The control section 11 can give a picked-up 1image from the
image pickup section 12 acquired in a time-lapse photo-
graphing mode to the provisional recording section 14a and
provisionally record the picked-up 1image in the provisional
recording section 14a.

The signal processing section 18 1s controlled by the
control section 11 to arrange the picked-up 1mage recorded
in the provisional recording section 14aq on a time line to be
capable of generating a time-lapse moving image. Note that

information concerning a irame rate necessary for the gen-
cration of the time-lapse moving image 1s stored in the
time-lapse-information storing section 15. The control sec-
tion 11 reads out the information stored i1n the time-lapse-
information storing section 135 and controls the generation of
the time-lapse moving 1mage.

In recording image files of the picked-up image, the
time-lapse moving image, and the like, the signal processing,
section 18 can also perform compression processing. Images
alter the compression processing can be recorded in the
recording section 14 and the provisional recording section
14a.

A commumnication section 16 1s provided in the image
pickup apparatus 10. A communication section 22 1s pro-
vided in the information terminal apparatus 20. The com-
munication section 16 is controlled by a communication
control section 17 to perform transmission and reception of
information to and from the communication section 22 of
the mformation terminal apparatus 20 via a predetermined
transmission line. Commands and parameters are transierred
to the control section 11 from the information terminal
apparatus 20 via the communication section 16. The control
section 11 can control the respective sections according to
the transferred commands and parameters.

The communication control section 17 1s controlled by the
control section 11. The communication control section 17
can transmit an i1mage picked up by the image pickup
apparatus 10 to the communication section 22 of the infor-
mation terminal apparatus 20 via the communication section
16.

The 1mage pickup apparatus 10 1includes a sound collect-
ing section 13. The sound collecting section 13 1s configured
by a not-shown microphone or the like. The sound collecting,
section 13 can convert ambient sound into a sound signal
and output the sound signal to the signal processing section
18. The signal processing section 18 can apply predeter-
mined signal processing to the sound signal outputted from
the sound collecting section 13 and thereafter give the sound
signal to the recording section 14 and the provisional
recording section 14a. The control section 11 can record
collected sound in association with a picked-up image
acquired at timing corresponding to the sound collection.

The information terminal apparatus 20 can be configured
by a smartphone, a tablet PC, or the like. The information
terminal apparatus 20 includes a control section 21. The
control section 21 controls respective sections of the infor-
mation terminal apparatus 20. The control section 21 may be
configured by a not-shown processor such as a CPU and may
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operate according to a computer program stored in a not-
shown memory. The information terminal apparatus 20
includes an operation section 23 including not-shown
switches and the like provided on a housing of the infor-
mation terminal apparatus 20. Note that the operation sec-
tion 23 can be configured by a software keyboard or the like
obtained by a computer program executed by the control
section 21 or can be configured by a not-shown touch panel
or the like provided 1n a display section 27 explained below.

The operation section 23 receives user operation and
outputs an operation signal based on the user operation to the
control section 21. The control section 21 controls the
respective sections on the basis of the operation signal
outputted from the operation section 23.

A recording section 24 1s provided in the information
terminal apparatus 20. The recording section 24 can record
information given from the control section 21. For example,
an 1mage and various parameters transmitted from the image
pickup apparatus 10, for example, information concerming
time-lapse photographing and information concerning time-
lapse moving 1image generation (hereinaiter referred to as
information concerning time lapse) are given to and
recorded 1n the recording section 24. In the recording section
24, information concerning time lapse based on user opera-
tion of the operation section 23 and information concerning
time lapse mitially set by the control section 21 are also
recorded.

In the present embodiment, a signal processing section 25
1s provided 1n the information terminal apparatus 20. The
signal processing section 25 is controlled by the control
section 21 to execute various kinds of signal processing. For
example, the signal processing section 25 can read out a
plurality of images obtained by the time-lapse photograph-
ing and the mformation concerning the time lapse from the
recording section 24 and generate a time-lapse moving
image. The signal processing section 23 gives the generated
time-lapse moving image to a display control section 26 as
a time-lapse check moving 1mage, which 1s a check image.

The display control section 26 executes various kinds of
processing concerning display. The display control section
26 1s controlled by the control section 21 to control display
of the display section 27. The display section 27 includes a
display screen such as an LCD and displays an 1image given
from the display control section 26. For example, the control
section 21 can control the display control section 26 to
display check indication including a time-lapse check mov-
ing 1image on the display screen of the display section 27. In
order to change the time-lapse check moving image to a
desired movie, the control section 21 can display adjustment
indication for adjusting various parameters used for the
time-lapse photographing and the time-lapse moving image
generation of the image pickup apparatus 10 and designating
an 1mage (an 1image to be deleted) not used for the time-lapse
moving 1mage generation.

A touch panel functioning as the operation section 23 may
be provided on the display screen of the display section 27.
The touch panel can generate an operation signal corre-
sponding to a position on the display screen pointed by the
user with a finger. The operation signal 1s supplied to the
control section 21. Consequently, when the user touches the
display screen or slides the finger on the display screen, the
control section 21 can detect the operation. That 1s, the
control section 21 can detect various kinds of operation such
as operation of a touch position of the user, operation for
closing and separating fingers (pinch operation), slide opera-
tion, and operation of a position to which the finger reaches
according to the slide operation, a sliding direction, and a
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period 1 which the finger touches the display screen. The
control section 21 can execute processing corresponding to
the user operation.

The control section 21 sets, in the signal processing
section 25, information concerning setting values of the
parameters by the user operation on the adjustment indica-
tion and the image to be deleted. The signal processing
section 23 can generate, according to the parameters based
on the user operation, a time-lapse moving image using
images not deleted by the user operation. When enough time
until the next photographing in the time-lapse photograph-
ing exists, check indication including a time-lapse check
moving 1image based on the time-lapse moving 1image may
be displayed on the display screen of the display section 27.
In this case, the user can change the time-lapse check
moving 1mage to a desired movie while viewing the check
indication. That 1s, the user can visually match the time-
lapse check moving image with preference of the user.

The control section 21 can ftransmit the information
concerning the parameters necessary for the user to obtain a
desired time-lapse check moving image and the image to be
deleted (the information concerning the time lapse) to the
image pickup apparatus 10 via the communication section
22. When the information concerning the time lapse 1s given
to the control section 11 of the image pickup apparatus 10
via the communication section 16, the control section 11
records the information in the time-lapse-information stor-
ing section 15 and thereafter causes the i1mage pickup
apparatus 10 to carry out the time-lapse photographing
conforming to the parameters. The control section 11 per-
forms control on the signal processing section 18 to generate
a time-lapse moving 1image using updated information con-
cerning the time-lapse moving 1image generation.

The control section 11 receives a change of the informa-
tion concerning the time lapse from the information terminal
apparatus 20 until the time-lapse photographing ends. At a
stage when the time-lapse photographing ends, the control
section 11 causes the signal processing section 18 to gen-
crate a time-lapse moving 1image on the basis of a series of
images recorded in the provisional recording section 14a
and records the time-lapse moving image in the recording
section 14 as a moving i1mage {ile.

Operations of the image pickup apparatus 10 and the
information terminal apparatus 20 according to the embodi-
ment configured as explained above are explained with
reference to FIGS. 2 to 7. FIGS. 2 and 3 are respectively
flowcharts for explaining the operations of the image pickup
apparatus 10 and the information terminal apparatus 20.
FIGS. 4A to 4E are explanatory diagrams showing examples
of images displayed on the display screen of the information
terminal apparatus 20. FIGS. 5A and 3B are explanatory
diagrams for explaining time-lapse moving images. FIG. 6
1s an explanatory diagram for explaining timing of process-
ing in the present embodiment.

In step S31 in FIG. 3, the control section 21 of the
information terminal apparatus 20 controls the display con-
trol section 26 to display function selection indication.
Thereatter, 1n the next step S32, the control section 21
determines whether an external camera function 1s selected.
FIG. 4A shows an example of function selection indication
displayed on a display screen 27a of the display section 27.
In the example shown 1n FIG. 4A, a selection button 31a for

[

selecting other functions, an external camera button 315 for

[

selecting the external camera function, a mail button 31¢ for
selecting a mail function, and a telephone button 314 for
selecting a telephone function are displayed on the display

screen 27a.
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It 1s assumed that the user touches the external camera
button 315 and selects the external camera function. When
determining 1n step S32 that the external camera function 1s
not selected, the control section 21 shifts the processing to
step S51 and determines presence or absence of a request
from the external camera. When a request occurs, the control
section 21 determines whether the request i1s a request for
starting another function (step S52). When the request 1s the
request for starting another function, the control section 21
starts the other function (step S53). When determining in
step S52 that the start request for another function 1s absent,
the control section 21 returns the processing to step S31.
When determining in step S51 that a request from the
external camera 1s absent, the control section 21 receives an
image from the external camera in step S54 and subse-
quently displays the received image and provisionally
records the received image (step S35). Subsequently, 1n step
S56, the control section 21 determines whether operation for
displaying check indication for checking an effect of the
time-lapse photographing 1s performed by the user. When
the operation 1s performed, the control section 21 shifts the
processing to step S49. When the operation 1s not performed,
the control section 21 returns the processing to step S31.

When the external camera function is selected, the control
section 21 shifts the processing from step S32 to step S33
and determines whether the external camera i1s already
designated. When the external camera 1s not designated, 1n
the next step S34, the control section 21 receirves camera
designation operation for setting of wireless connection,
setting of an ID and a password, and the like, records
designated information in the recording section 24, and
returns the processing to step S33.

When determining 1n step S33 that the external camera 1s
already designated, i step S35, the control section 21
accesses the 1mage pickup apparatus 10, which 1s the des-
ignated external camera, and causes the communication
section 22 to establish communication with the communi-
cation section 16 of the image pickup apparatus 10. In the
next step S36, the control section 21 determines whether the
communication 1s established.

On the other hand, the control section 11 of the image
pickup apparatus 10 1s in a communication standby state in
step S1 1n FIG. 2. In the next step S2, the control section 11
determines whether power-ofl communication has occurred.
When the power-ofl communication has occurred, the con-
trol section 11 turns ofl a power supply 1n step S3 and returns
the processing to step S1.

When determining 1n step S2 that the power-ofl commu-
nication has not occurred, the control section 11 shifts the
processing to step S4 and determines whether a destination
of through-image transmission 1s already set. When the
destination of the through-image transmission 1s already set,
the control section 11 transmits a through-image to the
destination of the communication (step S10) and proceeds to
step S11. That 1s, the control section 11 gives an 1mage
pickup signal acquired by the 1mage pickup section 12 to the
signal processing section 18 and transmits a picked-up
image after the signal processing from the communication
section 16 to the mmformation terminal apparatus 20 as the
through-image.

When determining in step S36 that the communication 1s
established, the control section 21 of the information termi-
nal apparatus 20 recerves the through-image with the com-
munication section 22 (step S38). The control section 21
shifts to the next step S39, gives the through-image received
via the communication section 22 to the display control
section 26, and thereafter proceeds to step S44. In this way,
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the through-image acquired by the image pickup apparatus
10 1s displayed on the display screen 27a of the display
section 27. Note that, when not receiving an 1image in step
S38, the control section 21 shifts the processing to step S44.
When determining 1n step S36 that the communication 1s not
established, the control section 21 performs a warning such
as warning indication aiter elapse of a predetermined time
(step S37) and thereafter returns the processing to step S32.

In the 1image pickup apparatus 10, when the destination of
the through-image transmission 1s not set, 1n step S5, the
control section 11 determines whether setting operation for
the destination of the through-image transmission 1s per-
formed. When the setting operation for the through-image
transmission destination i1s performed, after performing a
setting procedure 1n step S6, the control section 11 records
setting information 1n the recording section 14 (step S7) and
returns the processing to step S1.

Note that, 1n the image pickup apparatus 10, when the
time-lapse photographing 1s already performed, the control
section 11 shifts the processing from step S5 to step S14
through step S8 and continues the time-lapse photographing.
Note that, when determining in step S8 that the time-lapse
photographing 1s not continued, the control section 11
returns the processing to step S1.

In step S11, the control section 11 of the image pickup
apparatus 10 determines whether communication for pho-
tographing control 1s performed. When photographing
parameters, parameters of 1mage processing, and the like
from the information terminal apparatus 20 are received, the
control section 11 shifts from step S11 to step S12, performs
a change of a photographing mode and a change of the
parameters, and proceeds to step S13. In step S12, param-
cters concerning the time-lapse photographing can also be
set by the information terminal apparatus 20. When deter-
mimng in step S11 that the communication for photograph-
ing control 1s not performed, the control section 11 shiits the
processing to step S13.

It 1s assumed that the user performs photographing opera-
tion for the time-lapse photographing. The photographing
operation can be performed not only by the operation section
19 of the mmage pickup apparatus 10 but also by the
operation section 23 of the information terminal apparatus
20. For example, the control section 21 of the mnformation
terminal apparatus 20 can control the display control section
26 to display a mode selection screen shown in FIG. 4B. In
an example shown 1 FIG. 4B, a communication setting
button 32a for selecting a communication setting mode, a
normal photographing button 326 for selecting a normal
photographing mode, a time-lapse photographing button 32¢
for selecting a time-lapse photographing mode, a reproduc-
tion button 324 for selecting a reproduction mode, and a
return button 32¢ for returning to a function selection screen
are displayed on the display screen 27a.

It 1s assumed that the user touches the time-lapse photo-
graphing button 32¢ and selects the time-lapse photograph-
ing mode. In step S44, the control section 21 determines
whether operation for photographing control 1s performed.
When the 1mage pickup control operation 1s not performed,
the control section 21 shifts to step S46 and determines
whether the photographing operation 1s performed. When
operation for designating the time-lapse photographing
mode 1s performed, the control section 21 shifts the pro-
cessing irom step S44 to step S45, transmits a result of the
operation to the image pickup apparatus 10, and returns the
processing to step S32.

FIG. 4C shows a setting menu screen for the time-lapse
photographing displayed on the display screen 27a of the
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information terminal apparatus 20. In an example shown 1n
FIG. 4C, through-image indication 33a, a condition setting
button 3356 for setting of photographing conditions such as
a photographing interval of the time-lapse photographing, a
photographing setting button 33¢ for designating a setting
change of the photographing parameters, a time-lapse pho-
tographing start button 334 for mstructing a photographing
start of the time-lapse photographing, and a return button
33¢ are displayed on the display screen 27a. The user can
change setting of the time-lapse photographing by perform-
ing operation on the condition setting button 335.

FIG. 4D shows a time-lapse photographing setting screen
displayed on the display screen 27a of the information
terminal apparatus 20 according to operation of the condi-
tion setting button 3356. In an example shown in FIG. 4D,
through-image indication 34qa, indication 345 indicating the
time-lapse photographing setting screen, an interval setting,
button 34c¢ for setting a photographing interval, and a
number-of-images setting button 344 for setting the number
of photographed 1mages are displayed on the display screen
27a. Note that present setting 1s shown during the display of
the buttons 34¢ and 34d. In the example shown 1n FIG. 4D,
as a condition of the time-lapse photographing, photograph-
ing of one hundred 1mages at a ten-minute interval 1s set.

The user can set a photographing interval in the time-
lapse photographing by touching the interval setting button
34c. The user can set the number of photographed 1mages 1n
the time-lapse photographing by touching the number-oi-
images setting button 344d. The control section 21 records the
setting information based on the user operation (the infor-
mation concerning the time lapse) in the recording section
24. In step S45, the control section 21 transmits the setting
information to the image pickup apparatus 10. As explained
above, the control section 11 of the image pickup apparatus
10 recerves the setting information in step S12 and causes
the time-lapse-information storing section 135 to store the
setting information.

When finishing the setting of the time-lapse photograph-
ing, the user touches the return button 34e. Consequently,
the display control section 26 returns the display to a state
shown 1n FIG. 4C. It 1s assumed that the user touches the
time-lapse photographing start button 334 shown 1n FIG. 4C
to thereby instruct the time-lapse photographing. When the
photographing operation 1s performed, the control section 21
shifts from step S46 to step S47, instructs photographing
start and end, and returns the processing to step S32. That 1s,
the control section 21 transmits a command for a photo-
graphing instruction of the time-lapse photographing to the
control section 11 of the image pickup apparatus 10 via the
communication sections 22 and 16. When determining 1n
step S46 that the photographing operation 1s not performed,
the control section 11 shifts the processing to step S48.

The control section 11 determines 1n step S13 whether the
photographing instruction for the time-lapse photographing
1s received. The control section 11 shifts the processing to
step S14 according to the photographing instruction for the
time-lapse photographing from the imformation terminal
apparatus 20. Note that, when an instruction for normal
photographing 1s received rather than the time-lapse photo-
graphing, the normal photographing i1s performed (not
shown 1n the figure).

In step S14, the control section 11 performs the time-lapse
photographing under the set conditions. That 1s, the control
section 11 controls the image pickup section 12 on the basis
of the information concerning the photographing interval,
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the photographing time, and the like stored 1n the time-
lapse-information storing section 15 and starts the time-
lapse photographing.

An 1mage obtained by the time-lapse photographing of the
image pickup section 12 1s supplied to the signal processing
section 18. The predetermined signal processing i1s applied
to the image. The control section 11 gives the picked-up
image subjected to the signal processing by the signal
processing section 18 to the provisional recording section
14a and records the image in the provisional recording
section 14a. The control section 11 transmits the image
obtained by the time-lapse photographing to the information
terminal apparatus 20 via the communication sections 16
and 22. The mformation terminal apparatus 20 can generate,
using the transmitted 1mage, a time-lapse check moving
image used for check indication.

Note that the control section 11 may transmit, every time
a picked-up 1mage 1s obtained by each photographing of the
time-lapse photographing, the obtained picked-up image to
the information terminal apparatus 20 or may transmait the
picked-up i1mage at predetermined timing. For example,
when a display request for check indication including a
time-lapse check moving 1mage based on user operation 1s
generated from the information terminal apparatus 20, the
control section 11 may transmit the picked-up 1image accord-
ing to a transmission instruction from the information ter-
minal apparatus 20. The control section 11 may not only
directly transmit the picked-up 1mage but also transmit the
picked-up 1mage after converting the picked-up 1image into
a reduced thumbnail image. The picked-up 1mage recorded
in the provisional recording section 14a and the picked-up
image transmitted to the information terminal apparatus 20
may be compressed by the signal processing section 18.

In explanation of an example shown 1 FIG. 2, 1t 1s
assumed that the picked-up 1mage 1s transierred to the
information terminal apparatus 20 and the time-lapse check
moving image 1s displayed on the display screen 27a of the
information terminal apparatus 20. However, the time-lapse
check moving 1mage may be displayed on a not-shown
display section of the image pickup apparatus 10. In this
case, 1t 1s unnecessary to transier the picked-up image to the
information terminal apparatus 20.

After the processing 1n step S14, 1n step S15, the control
section 11 determines whether the time-lapse photographing
1s continued. When the time-lapse photographing ends, the
control section 11 shifts to step S19, generates a moving
image lile formed by the provisionally recorded image, and
returns the processing to step S1. When the time-lapse
photographing 1s continued, in step S16, the control section
11 calculates time Tn until the next photographing in the
time-lapse photographing, transmits information concerning,
the time to the information terminal apparatus 20 via the
communication sections 16 and 22, and advances the pro-
cessing to step S17.

The control section 21 of the information terminal appa-
ratus 20 may receive, 1n step S54, the various kinds of
information transmitted from the image pickup apparatus 10
or may receive the information at any timing after step S36
when the communication with the image pickup apparatus
10 1s established. For example, the control section 21 gives
the received imnformation concerning the remaining time Tn
until the next photographing to the recording section 24 and
causes the recording section 24 to record the information.

The user checks quality of a time-lapse moving 1mage
obtained by the time-lapse photographing and changes,
depending on the quality, the setting of the time-lapse
photographing and the setting during the time-lapse moving,
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image generation. In the present embodiment, the informa-
tion terminal apparatus 20 1s capable of performing the
check and the setting change of the time-lapse moving
image during the photographing of the time-lapse photo-
graphing. The control section 21 of the information terminal
apparatus 20 can cause the display section 27 to display, on
the basis of user operation, on the display screen 27a of the
display section 27, a check and setting change menu screen
(FIG. 4E) for the check and the setting change of the
time-lapse moving image obtained by the time-lapse pho-
tographing of the image pickup apparatus 10. Note that the
control section 21 may always display the check and setting
change menu screen during the time-lapse photographing.

FIGS. 5A and 5B are explanatory diagrams for explaining,
time-lapse moving 1mages formed by using images obtained
by the time-lapse photographing. It 1s assumed that the user
time-lapse photographs a scene to mnclude a mountain 42 in
the center, a relatively dark wood 44 1n front of the mountain
42, and a relatively bright sky 43 behind the mountain 42
and enjoys changes of the scene from the morning until the
night. In FIGS. SA and 5B, a reproduction time from time T0
to time TL 1s plotted on a horizontal axis. Images 41a to 41/
and 45qa to 45/ at predetermined photographing timings are
shown. FIGS. 5A and 5B show, for example, time-lapse
moving images obtained at the same frame rate. However,
settings of the time-lapse photographing are different.

An example shown in FIG. SA indicates that, 1n a prede-
termined moving 1image reproduction time TL, images 41a
to 41/ are obtained by photographing from the morning until
the night. The user can sufliciently feel changes of the scenes
with respect to elapse of time. On the other hand, an example
shown 1n FIG. 5B indicate that, in the predetermined moving
image reproduction time TL, the images 43a, 4556, and the
like from the morning until a relatively bright time period
are obtained. That 1s, changes of the images 45a, 455, and
the like are small. The user cannot sufliciently feel changes
ol the scenes with respect to the elapse of time. That 1s, FIG.
5B shows an example 1n which a photographing interval 1s
too short compared with FIG. SA. This indicates that, it
photographing of the same number of 1mages 1s performed
in FIGS. 5A and 5B, the photographing ends before the night
in FIG. 5B.

FIG. 4E shows an example of a check and setting change
menu screen displayed on the display screen 27a of the
information terminal apparatus 20 during the time-lapse
photographing. In the example shown 1n FIG. 4E, through-
image indication 33a, setting indication 355 of a present
number of photographed images of the time-lapse photo-
graphing, setting indication 35¢ of a present photographing
interval of the time-lapse photographing, a check button 354
for shifting to a check mode for displaying check indication
for checking quality of the time-lapse photographing, and a
return button 35¢ are displayed on the display screen 27a.
The user can cause the information terminal apparatus 20 to
display the check indication of the time-lapse photographing
by performing operation on the check button 35d.

In step S56 or step S48, the control section 21 of the
information terminal apparatus 20 determines whether the
check mode for causing the information terminal apparatus
20 to display check indication based on a time-lapse moving
image and checking an eflect of the check indication 1is
designated. When the user touches the check button 354 and
designates the check mode, the control section 21 shifts the
processing to step S49, executes the check mode, and returns
the processing to step S32. When determining 1n step S48
that the check mode 1s not designated, the control section 21
returns the processing to step S32.
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FIG. 4F shows check indication displayed by the display
control section 26. The display control section 26 can
provide, 1n the check indication, a time-lapse check moving
image display region for displaying a time-lapse check
moving image based on a plurality of images of a time-lapse
photographing result obtained to the present or a thumbnail
display region for displaying a plurality of thumbnail images
based on the plurality of 1mages of the time-lapse photo-
graphing result obtained to the present (these regions are
hereinafter referred to as check image display region 36f). In
the time-lapse check moving image display region, a plu-
rality of 1images obtained by the time-lapse photographing to
the present are displayed as a moving 1mage at an initially
set frame rate or a frame rate recorded in the recording
section 24 as a frame rate of the time-lapse moving 1mage.

The display control section 26 may perform, 1n the check
indication, instead of the time-lapse moving 1mage check
indication, thumbnail display of a plurality of images
obtained by the time-lapse photographing. Note that FIG. 4F
shows an example 1 which a thumbnail display region for
displaying thumbnail images 36a based on a plurality of
picked-up images obtained by the time-lapse photographing,
to the present 1s provided 1n the check indication.

An 1mage switching button 365 for selecting an 1mage not
displayed in the thumbnail display region among images
obtained by the time-lapse photographing to the present 1s
displayed under the check image display region 36/ Indica-
tion 1indicating which images from a start of the time-lapse
photographing the thumbnail 1images 36a displayed in the
thumbnail display region are 1s displayed on the display of
the image switching button 365. The example shown in FIG.
4F indicates that first to sixth images are displayed in the
thumbnail display region.

Note that, when displaying a time-lapse check moving
image 1n the check image display region 36/, the display
control section 26 may perform, instead of the image switch-
ing button 365, indication indicating a total time of the
time-lapse check moving 1mage and a reproduction time
from a moving 1mage reproduction start under set condi-
tions.

In the check indication, a setting change button 36¢ for
instructing a change of setting, remaining time indication
364 mdicating time until the next photographing, and a
return button 36¢ are displayed. The control section 21 reads
out the information concerning the remaimng time Tn
recorded 1n the recording section 24 and displays remaining
time indication 36d. The user can grasp, according to the
remaining time indication 364, a remaining time for ending,
setting operation by the next photographing.

It 1s assumed that the user operates the setting change
button 36c¢. Then, a time-lapse setting change screen shown
in FIG. 4G 1s displayed by the display control section 26.

The user can designate and delete an 1mage unnecessary
as an 1mage used for a time-lapse moving 1image and change
setting of photographing conditions of the subsequent time-
lapse photographing, that 1s, a photographing interval and
the number of photographed images using the time-lapse
setting change screen, which 1s adjustment indication. The
user may changes the photographing conditions to cause a
more dramatic image change or a less 1image change. That 1s,
the user can instantaneously reflect a reproduction result on
photographing and delete an image that the user 1s dissat-
isfied with. Therefore, 1t 1s possible to form a favorite
moving 1mage at an interval of photographing while per-
forming various kinds of fine adjustment. This means that an
edited moving 1mage 1s fimshed simultaneously with a
photographing end. Extraordinary contribution 1s possible in
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terms of eflective time utilization of the user. For example,
a photographing method {for continuously performing
bracket photographing and adopting, as a moving image,
only good images among images photographed by the
bracket photographing 1s included 1n a range covered by this
application as long as the moving 1image can be checked as
appropriate. A range of the moving 1mage to be checked
does not need to cover all frames. Only concerned portions
can be designated such that the portions can be reproduced
as a moving image. Such application 1s possible if the
images are screened as thumbnails or a time bar 1s displayed
to designate a range.

The time-lapse setting change screen shown in FIG. 4G
includes a region for displaying thumbnail images 37a based
on 1mages obtained by the time-lapse photographing to the
present. A deletion selection button 375, a number-of-im-
ages change button 37¢, an interval change button 374, an
other setting button 37e, and a return button 37/ are dis-
played on the time-lapse setting change screen shown in
FIG. 4G.

By operating the deletion selection button 375, the user
can designate, with touch operation on the thumbnail images
37a, an 1mage to be deleted. The control section 21 recerves
the deletion operation of the user and generates an nstruc-
tion for deleting, from the recording section 24 and the
provisional recording section 14a of the image pickup
apparatus 10, picked-up 1images corresponding to the thumb-
nail 1mages 37a designated as the image to be deleted.

In step S17 1n FIG. 2, the control section 11 of the image
pickup apparatus 10 determines whether a change nstruc-
tion for setting and the like 1s generated. When receiving,
from the mformation terminal apparatus 20, an instruction
for deleting a picked-up 1mage used 1n a time-lapse moving
image, the control section 11 deletes the instructed picked-
up 1mage {rom the provisional recording section 14a (step
S18). Note that, when all images used 1n the time-lapse
moving 1mage are not displayed in the time-lapse setting
change screen, the user can display and select the remaining
thumbnail 1images by operating the deletion selection button
37b.

When the number-of-images change button 37¢ 1s
touched by the user, the display control section 26 displays
not-shown number-of-images change indication. When the
interval change button 374 1s touched by the user, the display
control section 26 displays not-shown interval change 1ndi-
cation. Note that, instead of the number-of-images change
indication and the 1nterval change indication, the time-lapse
photographing setting screen shown in FIG. 4D may be
displayed. By operating the number-of-images change 1ndi-
cation, the interval change indication, and the like, the user
can change the setting of the number of photographed
images and the photographing interval of the time-lapse
photographing.

For example, when the user feels that a change of 1mages
1s little from a result of checking a time-lapse check moving
image based on i1mages time-lapse photographed in the
setting of the ten-minute interval, the user can perform
setting for, for example, extending the photographing inter-
val to a thirty-minute interval. Conversely, when the user
feels that a change of the images 1s too intense from a result
of checking the time-lapse check moving image based on the
images time-lapse photographed in the setting of the ten-
minute interval, the user can perform setting for, for
example, narrowing the photographing interval to a three-
minute interval.

When a setting change of the time-lapse photographing 1s
instructed by the user, the control section 21 records infor-
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mation concerning the setting change in the recording sec-
tion 24 and gives an instruction for the setting change to the
control section 11 of the image pickup apparatus 10. In step
S18 1n FIG. 2, the control section 11 of the image pickup
apparatus 10 causes the time-lapse-information storing sec-
tion 15 to store the mformation concerning the number of
photographed 1mages and the photographing interval based
on the user operation and reflects the information on the
subsequent time-lapse photographing. Consequently, it 1s
possible to prevent the subsequent photographing from
being wasteful. Even 1f wasteful photographing 1s per-
formed, 1n this application, 1t 1s possible to immediately
perform retaking and replace the unsuccesstul frames with
successiul frames by discarding unsuccessiul frames.

FIG. 6 1s an explanatory diagram for explaining respec-
tive photographing timings of the time-lapse photographing,
and timings of a check and a setting change of a time-lapse
check moving image. In FIG. 6, time 1s plotted on the
horizontal axis. Respective photographing timings 11, T2,
and the like of the time-lapse photographing are indicated by
a pulse wavetform. For example, 1t 1s assumed that the user
causes the information terminal apparatus 20 to display
check indication for the time-lapse photographing after
photographing at the timing 16. A time-lapse check moving,
image P obtained at the timing 1s generated using images Ptl
to Pt6 photographed and obtained at the timings T1 to T6.
The user can check quality of a time-lapse moving 1image
with the time-lapse check moving 1image P generated by the
images Ptl to Pt6.

For example, when the user feels with the time-lapse
check moving 1mage at this point 1n time that a change of a
moving i1mage 1s little, the user performs operation for
extending the photographing interval. According to the
operation, the control section 11 of the image pickup appa-
ratus 10 controls the 1image pickup section 12 and extends
the photographing interval of the time-lapse photographing.
Consequently, as indicated at the timing 17 1n FIG. 6, the
next photographing 1s performed at an interval wider than
the photographing interval before the timing T7. In this way,
it 1s possible to perform, halfway in the time-lapse photo-
graphing, the check and the setting change for obtaining a
time-lapse moving 1mage satisiactory for the user.

In the example shown 1n FIG. 4G, when the other setting
button 37¢ 1s touched, the control section 21 can perform
other setting. For example, when the other setting button 37e
1s touched, the display control section 26 may display
not-shown frame rate change indication. In an initial state, a
frame rate used during the time-lapse moving image gen-
eration 1n the image pickup apparatus 10 may be adopted 1n
the time-lapse check moving image 1n the check indication.
According to user operation performed using the frame rate
change indication, the control section 21 can change the
frame rate of the time-lapse check moving image displayed
in the check imdication. Consequently, the user can view,
while performing change operation of the frame rate, the
time-lapse check moving 1image on which the change opera-
tion of the frame rate 1s reflected. When a satisfactory
time-lapse check moving 1mage 1s obtained by the change
operation of the frame rate, the user may be able to set the
frame rate 1n this case as a frame rate during the time-lapse
moving 1mage generation. When receiving the change
operation of the frame rate by the user, the control section 21
records information concerning the frame rate 1n the record-
ing section 24 and gives the mformation concerning the
frame rate to the control section 11 of the image pickup
apparatus 10. Consequently, the signal processing section 18
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of the 1image pickup apparatus 10 can generate a time-lapse
moving 1image at a frame rate designated by the user.

Note that, 1n the example shown in FIG. 4G, a change of
the number of photographed 1images 1s designated. However,
for example, a photographing end time may be set. When the
other setting button 37¢ i1s touched, setting change of the
photographing parameters during the time-lapse photo-
graphing may be able to be performed.

In the above explanation, 1n the time-lapse photographing,
photographing 1s performed at a constant time interval.
However, when an apparatus that performs the time-lapse
photo grapmng at an interval based on predetermined con-
dition setting 1s adopted, conditions of timing for performing
the time-lapse photographing may be able to be changed on
the time-lapse photographing setting screen shown in FIG.
4G. The time-lapse photographing 1s performed not only 1n
a predetermined period and at a predetermined time interval
determined in advance. The predetermined period may be
able to be changed, for example, halfway or immediately
alter the photographing. The photographing interval does
not need to be inflexibly constant. This 1s because the present
invention has a characteristic 1n that 1t 1s possible to switch
control of the period and the time interval while checking an
ellect of a moving 1mage as appropriate.

In this way, 1n the present embodiment, halfway 1n the
photographing of the time-lapse photographing, the time-
lapse check moving image 1s generated using a photograph-
ing result of the time-lapse photographing performed to that
point to make 1t possible to check quality of the time-lapse
photographing. The setting change of the time-lapse photo-
graphing by the user 1s received to perform photographing
on which the setting change 1s reflected. Consequently, the
user 1s capable of easily obtaining a desired time-lapse
moving image.

In the time-lapse photographing, in general, a relative
long time 1s present between photographing and photograph-
ing. A suflicient setting time can be secured between the
photographing and the photographing. By performing the
check and the setting change during a free time, the user can
obtain a desired image by performing the time-lapse pho-
tographing once.

Processing for the check of quality and the setting change
of the time-lapse photographing 1s performed in the infor-
mation terminal apparatus diflerent from the photographing
apparatus. Therefore, an advantage exists that the time-lapse
photographing 1s not aflected because of these kinds of
processing. Even when the processing for the check of
quality and the setting change of the time-lapse photograph-
ing 1s performed 1n the image pickup apparatus, time until
the next photographing 1s displayed to cause the user to
recognize time remaining for setting work to prevent the
next photographing from being hindered. The user can
perform work at ease.

The signal processing section may control a reproduction
frame rate such that the entire time-lapse check moving
image of the check indication ends in the remaining time
until the next photographing.

The example 1s explained 1n which the photographing
interval and the number of photographed images are directly
designated 1n the check indication. However, an appropriate
photographing interval and an appropriate number of pho-
tographed 1mages may be automatically set according to
user operation by indication for, for example, increasing
movements or reducing movements. For example, when a
button for increasing movements 1s displayed and the button
1s operated, setting for, for example, reducing the photo-
graphing interval and increasing the number of photo-
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graphed 1mages not to change an entire photographing time
may be automatically performed. Alternatively, an optimum

photographing interval and an optimum number of photo-
graphed i1mages may be automatically set according to
setting for, for example, increasing speed ol a movement to
a double or reducing the speed to one third. That 1s, the
time-lapse photographing 1s performed not only 1n a prede-
termined period and at a predetermined time interval deter-
mined 1n advance. The predetermined period can be
changed, for example, halfway or immediately after the
photographing. The photographing interval does not need to
be inflexibly constant. According to the present invention, 1t
1s possible to switch control of the period and the time
interval while checking an eflect of a moving 1mage as
appropriate.

Further, movements of respective portions of an image
may be determined by an image analysis. Screening of
images used for the time-lapse moving image generation
may be automatically performed on the basis of a determi-
nation result. When models optimum for respective scenes
are present as a time-lapse moving 1mage, the screening of
the 1mages may be automatically performed by analyzing
the scenes with the image analysis and comparing the scenes
with the models of the scenes according to an analysis result.
For example, 1n the case of scenes shown 1n FIGS. 5A and
5B, 1t may be determined according to a change 1n an overall
luminance average value that unnecessary images are pho-
tographed as the time-lapse moving image. In this case, an
appropriate image may be selected and deleted. The number
of photographed 1mages may be automatically controlled to
be increased 1n order to extend a photographing period.

Second Embodiment

FIG. 7 1s a block diagram showing an image pickup
apparatus according to a second embodiment of the present
invention. The present embodiment indicates an example 1n
which a check of quality and a setting change of time-lapse
photographing are enabled by only the image pickup appa-
ratus. That 1s, an 1mage pickup apparatus S0 in the present
embodiment includes a configuration the same as both of the
image pickup apparatus 10 and the information terminal
apparatus 20 shown in FIG. 1.

In FIG. 7, the image pickup apparatus 50 includes an
image pickup section 52 configured by an image pickup
device such as a CCD or a CMOS sensor. A not-shown lens
1s provided 1n the 1mage pickup section 52. An object optical
image 1s guided via the lens. The lens may be a lens
including zooming and focusing functions. The image
pickup section 52 converts, with the 1image pickup device,
the object optical 1mage 1nto an electric signal and obtains an
image pickup signal. The image pickup signal 1s supplied to
an 1mage processing section 53.

A control section 51 1s provided in the image pickup
apparatus 30. The control section 51 controls sections of the
image pickup apparatus 50. The control section 531 may be
configured by a not-shown processor such as a CPU and may
operate according to a computer program stored 1n a not-
shown memory. The image pickup apparatus 50 includes an
operation section 57 including a shutter button, function
buttons, and various switches for photographing mode set-
ting and the like provided 1n a housing of the 1mage pickup
apparatus 30. The operation section 57 receives user opera-
tion and outputs an operation signal based on the user
operation to the control section 51. The control section 51
can control a photographing control section 33q 1n the image
processing section 33 on the basis of the operation signal
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outputted from the operation section 57. The photographing
control section 53a 1s controlled by the control section 51 to
be capable of generating a focus signal and a zoom signal
and driving the lens of the image pickup section 52 to
perform zooming, focusing, and the like. The photographing
control section 33a can output a driving signal for the image
pickup device to the image pickup section 52 to control
shutter speed, an exposure time, and the like.

The control section 51 can control the photographing
control section 53a to cause the 1image pickup section 52 to
perform photographing at a predetermined time interval and
execute time-lapse photographing for performing reproduc-
tion 1n a shorter time than a photographing time. Note that
the photographing parameters of the time-lapse photograph-
ing, for example, information concerning a photographing
interval and a photographing time are stored 1n a time-lapse-
information storing section 59. The control section 51 reads
out the information stored in the time-lapse-information
storing section 39 and controls the time-lapse photograph-
ng.

The control section 51 can supply a picked-up image
outputted from the image pickup section 52 to the image
processing section 53. The image processing section 33
performs predetermined signal processing, for example,
color adjustment processing, matrix conversion processing,
noise removal processing, and other various kinds of signal
processing on the read-out picked-up image.

A recording section 54 and a provisional recording section
54a are provided in the image pickup apparatus 50. A
recording control section 33¢ 1s provided in the image
processing section 53. The recording control section 53¢ 1s
controlled by the control section 51 to control recording 1n
and reproduction from the recording section 34 and the
provisional recording section 54a. The control section 31
can give the picked-up 1mage subjected to the signal pro-
cessing by the image processing section 53 to the recording
section 34 or the provisional recording section 54a and
cause the recording section 54 or the provisional recording
section 54a to record the picked-up 1image. For example, the
control section 51 can give a picked-up image acquired 1n a
normal photographing mode to the recording section 54 and
cause the recording section 54 to record the picked-up
image. The control section 51 can give a picked-up 1image
from the 1mage pickup section 52 acquired in a time-lapse
photographing mode to the provisional recording section
54a and cause the provisional recording section 34a to
provisionally record the picked-up 1mage.

The 1mage processing section 33 i1s controlled by the
control section 51 to arrange the picked-up image recorded
in the provisional recording section 54a on a time line to be
capable of generating a time-lapse moving image. Note that
information concerning a irame rate necessary for the gen-
eration of the time-lapse moving image 1s stored in the
time-lapse-information storing section 59. The control sec-
tion 51 reads out the information stored in the time-lapse-
information storing section 59 and controls the generation of
the time-lapse moving 1mage.

A compression control section 535 1s provided i the
image processing section 53. The compression control sec-
tion 535 1s controlled by the control section 51. The com-
pression control section 335 can perform compression pro-
cessing when an 1mage file of a picked-up 1image, a time-
lapse moving 1image, or the like 1s recorded. An 1mage after
the compression processing can be recorded 1n the recording
section 54 and the provisional recording section 54a.

A display control section 53g 1s provided in the image
processing section 33. The display control section 53¢
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executes various kinds of processing concerning display.
The display control section 53g 1s controlled by the control
section 51 to control display of a display section 56. The
display section 56 includes a display screen such as an LCD
and displays an 1mage given from the display control section
53¢g. For example, the control section 51 can control the
display control section 53¢ to display a through-image or a
reproduced 1mage of a picked-up image on the display
screen of the display section 56. Further, in the present
embodiment, the control section 51 controls the display
control section 53¢ to display check indication including a
time-lapse check moving image on the display screen of the
display section 56. In order to change the time-lapse check
moving 1mage to a desired movie, the control section 51 can
display adjustment indication for adjusting various param-
cters used for the time-lapse photographing and the time-
lapse moving 1image generation of the image pickup appa-
ratus 50 and designating an 1mage (an 1image to be deleted)
not used for the time-lapse moving image generation.

A touch panel functioning as the operation section 37 may
be provided on the display screen of the display section 56.
The touch panel can generate an operation signal corre-
sponding to a position on the display screen pointed by the
user with a finger. The operation signal 1s supplied to the
control section 51. Consequently, when the user touches the
display screen or slides the finger on the display screen, the
control section 51 can detect the operation. That 1s, the
control section 51 can detect various kinds of operation such
as operation of a touch position of the user, operation for
closing and separating fingers (pinch operation), slide opera-
tion, and operation of a position to which the finger reaches
according to the slide operation, a sliding direction, and a
period 1 which the finger touches the display screen. The
control section 51 can execute processing corresponding to
the user operation.

The control section 51 stores, 1n the time-lapse-informa-
tion storing section 39, information concerning setting val-
ues of parameters by user operation on the adjustment
indication. A screening section 53¢ 1s provided 1n the image
processing section 33. The screening section 53¢ deletes, to
exclude an 1mage based on deletion operation of the user
from generation of a time-lapse moving 1mage, the 1image
recorded 1n the provisional recording section 54a. Conse-
quently, the 1mage processing section 53 generates, accord-
ing to the parameters based on the user operation, a time-
lapse moving 1mage using images not deleted by the user
operation. Check indication including a time-lapse check
moving 1mage based on the time-lapser moving 1mage 1s
displayed on the display screen of the display section 56.
That 1s, the user can change the time-lapse check moving
image to a desired movie while viewing the check indica-
tion. That 1s, the user can visually match the time-lapse
check moving image with preference of the user.

Note that a resize section 53f1s also provided in the 1mage
processing section 33. The resize section 33/ can reduce the
time-lapse moving 1image and obtain thumbnail 1mages. The
thumbnail 1mages can be used as images for check indica-
tion and adjustment indication. An effect processing section
53d 1s also provided in the image processing section 53. The
cellect processing section 53d can apply predetermined
image ellect processing to an image obtained by normal
photographing and an image obtained by the time-lapse
photographing.

The control section 31 receives a change of information
concerning time lapse by the user until the time-lapse
photographing ends. At a stage when the time-lapse photo-
graphing ends, the control section 51 causes the image
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processing section 53 to generate a time-lapse moving 1image
based on a series of 1mages recorded in the provisional
recording section 54a, gives the time-lapse moving 1mage to
the recording section 54, and records the time-lapse moving
image as a moving image file.

FIG. 8 1s an explanatory diagram showing an example of
an exterior of the image pickup apparatus 50. As shown 1n
FIG. 8, a not-shown lens barrel 1s provided on a front surface
of a housmg 50a of the image pickup apparatus 50. A lens
section of the image pickup section 52 1s housed 1n the lens
barrel. In the 1mage pickup apparatus 50, a finder section 61
may be provided on an upper surface of the housing 50a. An
eye sensor 63, which detects that the user brings eyes close
to the finder section 61, may be provided near the finder
section 61. The eye sensor 63 detects that the user brings the
eyes close to the finder section 61 and outputs a detection
result to the control section 51. In this case, the display
control section 53¢ may be able to switch, according to the
detection result of the eye sensor 63, an output destination
of an 1mage between the display section 56 and an LCD or
the like configuring the finder section 61.

A shutter button 64 and two dial operation sections 63 and
66 arc disposed on an upper surface of the housing 50a as
the operation section 57. A PICT button 68 1s disposed on a
rear surface of the housing 50q. In a state in which the user
holds the image pickup apparatus 50, for example, the user
not only can depress the shutter button 64 with an index
finger but also can easily operate the dial operation section
66 with a thumb of a right hand and easily operate the dial
operation section 65 with the index finger while looking
through the finder section 61. The user can also instruct
predetermined eflect processmg by operating the PICT
button 68. The eflect processing section 33d applies 1image
cellect processing corresponding to user operation to a
picked-up 1mage and the like.

Operation of the image pickup apparatus according to the
embodiment configured as explamned above 1s explained
with reference to FIG. 9. FIG. 9 15 a flowchart for explaining
the operation of the image pickup apparatus according to the
second embodiment. In FIG. 9, steps the same as the steps
in FIG. 3 are denoted by the same reference numerals and
signs and explanation of the steps 1s omitted.

In step S51 1n FI1G. 9, the control section 51 of the 1mage
plckup apparatus 50 determines whether power-of opera-
tion 1s performed. When the power-ofl operation 1s per-
formed, the control section 51 turns off a power supply 1n
step S3 and returns the processing to step S51.

If the power-ofl operation 1s not performed, the control
section 51 displays a through-image 1n step S52 and pro-
ceeds to step S53. That 1s, the control section 51 gives an
image pickup signal acquired by the image pickup section
52 to the image processing section 53. The display control
section 53¢ causes the display section 36 to display a
picked-up 1mage after the signal processing on the display
screen of the display section 56 as the through-image. In this
way, the through-image acquired by the 1mage pickup sec-
tion 52 1s displayed on a display screen 56a of the display
section 56.

In step S53, the control section 51 of the 1image pickup
apparatus 50 determines whether photographing control
operation 1s perforated. When setting operation for photo-
graphing parameters, parameters ol 1mage processing, and
the like 1s performed by the user, 1 step S12, the control
section 31 performs a change of a photographing mode and
a change of the parameters. In step S12, the control section
51 can also perform setting of parameters concerning the
time-lapse photographing. For example, the control section
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51 can receirve setting operation for the parameters concemns-
ing the time-lapse photographing by the user by causing the
display section 56 to display a time-lapse photographing
setting screen the same as the display shown 1n FIG. 4D on
the display screen of the display section 56. Note that
information concerning the setting change concerning the
time-lapse photographing by the user 1s stored 1n the time-
lapse-information storing section 39. Note that, when the
photographing control operation 1s not performed, the con-
trol section 51 shifts the processing from step S33 to step
S13.

It 1s assumed that the user performs photographing opera-
tion of the time-lapse photographing. When detecting opera-
tion for starting the time-lapse photographing in step S13,
the control section 51 shifts the processing to step S14 and
starts the time-lapse photographing according to a photo-
graphing instruction for the time-lapse photographing. Note
that, when normal photographing is instructed rather than
the time-lapse photographing, the normal photographing 1s
performed (not shown 1n the figure).

The control section 51 controls the image pickup section
52 on the basis of the mformation concerning the photo-
graphing interval, the photographing time, and the like
stored 1n the time-lapse-information storing section 59 and
starts the time-lapse photographing. An 1mage obtained by
the time-lapse photographing of the 1mage pickup section 52
1s supplied to the 1mage processing section 53. Predeter-
mined signal processing 1s applied to the image. The control
section 51 gives the picked-up 1mage subjected to the signal
processing by the 1mage processing section 53 to the pro-
visional recording section 34a and records the picked-up
image 1n the provisional recording section 54a.

The control section 31 determines 1n step S15 whether the
time-lapse photographing is continued. When the time-lapse
photographing 1s continued, in step S16, the control section
51 calculates the remaining time Tn until the next photo-
graphing 1n the time-lapse photographing.

It 1s assumed that the user checks quality of a time-lapse
moving image obtained by the time-lapse photographing and
changes, depending on the quality, setting of the time-lapse
photographing and setting during time-lapse moving image
generation. The control section 31 shifts to step S54 after the
processing in step S16. In the present embodiment, 1n step
S54, the control section 51 determines whether display
operation for check indication for a check and a setting
change of a time-lapse moving 1mage haltway in photo-
graphing of the time-lapse photographing i1s performed.
When an instruction for the check indication by the user i1s
not generated, the control section 51 returns the processing,
from step S54 to step S14.

When the 1nstruction for the check indication by the user
1s generated, the control section 351 controls the image
processing section 33 and, 1n step S35, adjusts a frame rate
to enable a check of a time-lapse moving image obtained by
the time-lapse photographing of the 1mage pickup apparatus
50 within the remaining time Tn and generates a time-lapse
check moving image. The display control section 53¢ causes
the display section 56 to display the time-lapse check
moving 1mage on the display screen 56a of the display
section 56. Note that, in the present embodiment, the 1mage
processing section 33 generates the time-lapse check mov-
ing 1mage using 1mages obtained by the time-lapse photo-
graphing performed until the display instruction for the
check indication. In FIG. 9, the control section 51 1s
explained as adjusting the frame rate such that reproduction
of the time-lapse check moving image ends within the
remaining time Tn. However, the control section 51 may

5

10

15

20

25

30

35

40

45

50

55

60

65

22

adopt an 1mitial frame rate determined 1n advance or a frame
rate stored in the time-lapse-information storing section 39
and generate the time-lapse check moving 1image.

FIG. 8 shows an example in which a time-lapse check
moving image 71 1s displayed on the display screen 56a. The
user can determine, with the time-lapse check moving image
on the display screen 56a, whether photographing with
which the user can obtain a desired image 1s performed.
Note that the display control section 53¢ may display the
time-lapse check moving image according to indication the
same as the check indication shown i FIG. 4F.

It 1s assumed that the user checks the time-lapse check
moving 1mage and desires a change of setting. In this case,
the display control section 53¢ causes the display section 56
to display adjustment indication the same as the adjustment
indication shown 1n FIG. 4G to receive a setting change by
the user. Consequently, the user can perform selection of an
image not used for the generation of a time-lapse moving
image and adjustment of the photographing interval, the
number of photographed 1images, a frame rate, and the like.
The control section 51 causes the time-lapse-information
storing section 39 to store setting information obtained by
the adjustment by the user. If enough time until the next
photographing exists, the control section 51 may cause the
display section 56 to display a time-lapse check moving
image on which the setting change 1s retlected.

If the change of the setting of the time-lapse photograph-
ing 1s recerved and reflected on the subsequent time-lapse
photographing, for example, 1t 1s possible to take measures
beforchand against a problem 1in that, depending on the
setting of the time 1nterval and the like during the time-lapse
photographing and the setting of the frame rate during the
time-lapse moving image generation, a change of 1images of
a time-lapse moving image 1s too fast or too slow and a
time-lapse moving 1mage satisfactory for the user cannot be
obtained. The time-lapse photographing can be performed
not only 1n a predetermined period and at a predetermined
time interval determined i1n advance. The predetermined
period may be able to be changed to, for example, a period
haltway or immediately after the photographing. The pho-
tographing interval does not need to be inflexibly constant.
This 1s because the present invention has a characteristic 1n
that it 1s possible to switch control of the period and the time
interval while checking an eflect of a moving 1image as
appropriate.

In step S17, the control section 351 of the 1image pickup
apparatus 50 determines whether a change instruction for
setting and the like 1s generated. When deletion operation for
a picked-up 1mage used 1n a time-lapse moving image 1s
generated, the control section 351 deletes the instructed
picked-up image from the provisional recording section 54a
(step S18). When a setting change for the time-lapse pho-
tographing by the user 1s mstructed, the control section 51
records information concerning the setting change in the
time-lapse-information storing section 59 and gives an
instruction for the setting change to the image processing
section 53. In step S18, the control section 51 reads out the
information concerning the number of photographed images
and the photographing interval based on the user operation
from the time-lapse-information storing section 59 to reflect
on the subsequent time-lapse photographing. Consequently,
it 1s possible to prevent the subsequent photographing from
being wasted.

The other configuration and action are the same as the
configuration and the action in the first embodiment.
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Although not repeatedly explained in detail, concerning the
present embodiment, some parts are already explained in the

first embodiment.

In this way, in the present embodiment, an effect the same
as the effect 1n the first embodiment i1s obtained.

Note that, in the embodiments, an advantage also exists
that 1t 1s possible to finely adjust, halfway in the time-lapse
photographing, a reproduction time of a time-lapse moving,
image to be generated. In the time-lapse photographing,
since a recording time and a reproduction time are different,
in some case, sound collected during the time-lapse photo-
graphing 1s not used and sound 1s composed aiter generation
of a time-lapse moving 1image. In this case, 1f length of a
sound signal 1s known, by changing conditions of the
time-lapse photographing such that a reproduction time of
the time-lapse moving 1image coincides with the length, 1t 1s
also possible to easily create a time-lapse moving 1image 1n
which time periods of a moving image and sound are
matched. That 1s, the time-lapse photographing can be
performed not only 1n a predetermined period and at a
predetermined time interval determined in advance. The
predetermined period may be able to be changed, for
example, haltway or immediately after the photographing.
The photographing interval does not need to be inflexibly
constant. According to the present invention, it may be
possible to switch control of the period and the time nterval
while checking an eflect of a moving 1image as approprate.
Further, a frame rate and the like during moving image
reproduction may also be changed according to necessity. A
moving 1image to be obtained can be checked haltway 1n the
photographing. Therefore, the frame rate may be able to be
adjusted every time the moving image 1s checked. The
moving image may be changed to slow or fast halfway to
make 1t possible to change a specific frame rate. Conse-
quently, tlexibility of a contrivance for performing switching
of the next photographing and obtaining a favorite photo-
graphing result 1s increased. It 1s possible to perform effec-
tive photographing continuation.

Third Embodiment

FIG. 10 1s a block diagram showing a circuit configuration
ol an 1image-information processing system configured by an
image pickup apparatus and an information terminal appa-
ratus according to a third embodiment of the present inven-
tion.

An 1mage acquired 1 an 1mage pickup section is trans-
ferred to the information terminal apparatus 1n the present
embodiment. The information terminal apparatus makes 1t
possible to adjust parameters for obtaining the image on the
basis of user operation. By presenting the image after the
adjustment, the information terminal apparatus enables a
user to easily acquire a desired image. In the present
embodiment, the image-information processing system 1s
obtained that enables the user to acquire a desired 1mage at
an end point 1n time of time-lapse photographing by appro-
priately carrying out setting of parameters from the infor-
mation terminal apparatus 1n the image pickup section.

In FIG. 10, an image-information processing system 101
in the present embodiment 1s configured by an image pickup
apparatus 110 and an information terminal apparatus 120.
The 1mage pickup apparatus 110 can be configured by a
photographing apparatus such as a digital camera. The
image pickup apparatus 110 includes an 1mage pickup
section 112 configured by an image pickup device such as a
CCD or a CMOS sensor. A not-shown lens 1s provided 1n the
image pickup section 112. An object optical image 1s guided
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via the lens. The lens may be a lens including zooming and
focusing functions. The 1mage pickup section 112 converts,
with the 1mage pickup device, the object optical image 1nto
an electric signal and obtains an 1image pickup signal.

A control section 111 1s provided 1n the image pickup
apparatus 110. The control section 111 controls sections of
the 1mage pickup apparatus 110. The control section 111
may be configured by a not-shown processor such as a CPU
and may operate according to a computer program stored 1n
a not-shown memory. The image pickup apparatus 110
includes an operation section 119 including a shutter button,
function buttons, and various switches for photographing
mode setting and the like, which are not shown 1n the figure,
provided 1n a housing of the image pickup apparatus 110.
The operation section 119 receives user operation and out-
puts an operation signal based on the user operation to the
control section 111. The control section 111 can generate a
focus signal and a zoom signal on the basis of the operation
signal outputted from the operation section 119 and drive the
lens of the image pickup section 112 to perform zooming,
focusing, and the like.

The control section 111 can output a driving signal for the
image pickup device to the image pickup section 112 to
control shutter speed, an exposure time, and the like. In this
way, the control section 111 can control the lens and the
image pickup device and adjust exposure during photo-
graphing.

The control section 111 can control the image pickup
section 112, perform photographing at a predetermined time
interval, and also perform time-lapse photographing for
performing reproduction in a shorter time than a photo-
graphing time.

The control section 111 can read out a picked-up 1image
outputted from the image pickup section 112 and supply the
picked-up 1mage to a signal processing section 118. The
signal processing section 118 performs predetermined signal
processing, for example, color adjustment processing,
matrix conversion processing, noise removal processing,
and other various kinds of signal processing on the read-out
picked-up 1mage.

The control section 111 controls the 1mage pickup section
112 and the signal processing section 118, performs photo-
graphing of a plurality of images while changing exposure,
and selects and combines picked-up 1mages conforming to
predetermined parameters. Consequently, the control section
111 can also perform high-dynamic range (HDR) photo-
graphing for expanding a dynamic range and suppressing
white void and black solid.

A communication section 116 1s provided in the image
pickup apparatus 110. A communication section 122 1s
provided in the information terminal apparatus 120. The
communication section 116 1s controlled by a communica-
tion control section 117 to perform transmission and recep-
tion of information to and from the communication section
122 of the information terminal apparatus 120 via a prede-
termined transmission line. Commands and parameters are
transierred to the control section 111 from the information
terminal apparatus 120 via the communication section 116.
The control section 111 can control the sections according to
the transferred commands and parameters.

The communication control section 117 1s controlled by
the control section 111 to be capable of transmitting an
image picked up by the image pickup apparatus 110 to the
communication section 122 of the information terminal
apparatus 120 via the communication section 116.

A recording section 114 and a provisional recording
section 115 are provided in the image pickup apparatus 110.
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The control section 111 can give the picked-up 1mage
subjected to the signal processing by the signal processing
section 118 to the recording section 114 or the provisional
recording section 115 and record the picked-up 1mage 1n the
recording section 114 or the provisional recording section
115. For example, the control section 111 can give a picked-
up 1mage acquired 1n a normal photographing mode to the
recording section 114 and record the picked-up image 1n the
recording section 114. The control section 111 can give a
picked-up 1mage from the image pickup section 112
acquired 1n a time-lapse photographing mode and an image
alter image processing such as HDR (hereimaftter referred to
as processed 1mage) to the provisional recording section 115
and provisionally record the picked-up 1mage and the pro-
cessed 1mage 1n the provisional recording section 115.

Note that the image processing 1s not limited to the HDR.
This application 1s applicable to various kinds of special
ellect processing as well. As image processing complicated
in processing aiter photographing and performed using a
photographing result of a plurality of images, a variety of
kinds of processing exist, such as conversion into 3D,
super-resolution processing for performing composition for
increasing an information amount of an image while chang-
ing positions of pixels, depth composition processing for
composing a focused 1mage using focused 1mages in respec-
tive parts obtained by changing a focus position, and com-
parative light composition processing. The present invention
can be eflectively applied to the image processing. In the
HDR, processing for, for example, switching an exposure
condition on a real time basis during 1mage pickup 1s added.
Therefore, a characteristic in that an effect 1s conspicuous
exists. Naturally, only a method of composition may be
changed without changing the exposure condition. The
present 1mvention 1s a technique eflective for all of these
kinds of 1mage processing.

Note that the image pickup apparatus 110 includes a
sound collecting section 113. The sound collecting section
113 1s configured by a not-shown microphone or the like.
The sound collecting section 113 can convert ambient sound
into a sound signal and output the sound signal to the signal
processing section 118. The signal processing section 118
can apply predetermined signal processing to the sound
signal outputted from the sound collecting section 113 and
thereafter give the sound signal to the recording section 114
and the provisional recording section 115. The control
section 111 can record collected sound in association with a
picked-up 1mage acquired at timing corresponding to the
sound collection.

The information terminal apparatus 120 can be configured
by a smartphone, a tablet PC, or the like. The information
terminal apparatus 120 includes a control section 121. The
control section 121 controls respective sections of the imnfor-
mation terminal apparatus 120. The control section 121 may
be configured by a not-shown processor such as a CPU and
may operate according to a computer program stored 1n a
not-shown memory. The information terminal apparatus 120
includes an operation section 123 including not-shown
switches and the like provided on a housing of the infor-
mation terminal apparatus 120. Note that the operation
section 123 can be configured by a software keyboard or the
like obtained by a computer program executed by the control
section 121 or can be configured by a not-shown touch panel
or the like provided in a display section 127 explained
below.

The operation section 123 receives user operation and
outputs an operation signal based on the user operation to the
control section 121. The control section 121 controls the
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respective sections on the basis of the operation signal
outputted from the operation section 123.

A recording section 124 1s provided in the information
terminal apparatus 120. The recording section 124 can
record information given from the control section 121. A
display control section 126 1s provided in the information
terminal apparatus 120. The display control section 126
executes various kinds of processing concerning display.

In the present embodiment, a signal processing section
125 1s provided 1n the information terminal apparatus 120.
The signal processing section 125 1s controlled by the
control section 121 to execute various kinds of signal
processing. For example, the signal processing section 1235
1s capable of executing processing the same as processing of
the signal processing section 118 of the image pickup
apparatus 110 on an image obtained by the image pickup
section 112 when photographing parameters during photo-
graphing of the image pickup apparatus 110 are changed.
Consequently, the signal processing section 125 can obtain
a check immage for checking an image obtained by the
photographing. That 1s, the signal processing section 123
can obtain a check image (heremafter referred to as simu-
lation 1mage) the same as an 1mage obtained by appropri-
ately setting photographing parameters and 1mage process-
ing parameters with the image pickup apparatus 110.

Note that the image to be checked includes a plurality of
still images. Therefore, since the plurality of still images are
continuously reproduced, the 1mage may be considered a
moving 1mage. The same applies to other embodiments.

The control section 121 uses an 1mage acquired by the
image pickup apparatus 110 as an 1mage serving as a base of
the stmulation 1image (hereinafter referred to as base image).
The control section 121 receives, via the communication
sections 116 and 122, a picked-up image outputted from the
signal processing section 118 of the image pickup apparatus
110 and gives the picked-up 1image to the signal processing
section 1235 as the base image. The signal processing section
125 generates the simulation 1image through 1mage process-
ing performed on the base 1image using various parameters.
The control section 121 may use a through-image obtained
by the 1image pickup apparatus 110 as the base 1image or may
use an 1mage recorded in the recording section 114 or the
provisional recording section 115.

The control section 121 can control the display control
section 126 and give an image after the signal processing of
the signal processing section 1235 to the display section 127.
The display section 127 includes a display screen such as an
LCD and displays the image given from the display control
section 126. The display control section 126 can display
various menu indications and the like on the display screen.

A touch panel functioning as the operation section 123
may be provided on the display screen of the display section
127. The touch panel can generate an operation signal
corresponding to a position on the display screen pointed by
the user with a finger. The operation signal 1s supplied to the
control section 121. Consequently, the control section 121
can detect a position on the display screen touched by the
user and slide operation 1n which the user slides the finger
on the display screen. The control section 121 can execute
processing corresponding to user operation.

For example, the control section 121 can control the
display control section 126 to display a simulation 1image on
the display screen of the display section 127. In order to
change the simulation 1image to a desired 1image, the control
section 121 can control the display control section 126 to
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display adjustment indication for adjusting various param-
cters used for photographing and image processing of the
image pickup apparatus 110.

The control section 121 sets, in the signal processing
section 1235, setting values of parameters by user operation
on the adjustment 1indication. The signal processing section
125 generates the simulation 1mage using the parameters
based on the user operation. Consequently, the user can
change the simulation image to an 1image desired by the user
while viewing the simulation 1image. That 1s, the user can
visually match the simulation image with preference of the
user.

The control section 121 can transmit necessary various
parameters for obtaining the simulation image desired by the
user to the image pickup apparatus 110 via the communi-
cation section 122. When photographing parameters and
signal processing parameters are given via the communica-
tion section 116, the control section 111 of the image pickup
apparatus 110 records the parameters 1n the recording sec-
tion 114 and causes the image pickup apparatus 110 to carry
out the photographing and the signal processing conforming
to the parameters.

For example, during the time-lapse photographing, the
control section 111 thereafter performs photographing with
the photographing parameters designated from the informa-
tion terminal apparatus 120 and sets the designated param-
cters 1n the signal processing section 118. Further, the
control section 111 applies the parameters from a photo-
graphing start time 1n the past. That 1s, when the parameters
are designated from the mformation terminal apparatus 120,
the control section 111 reads out a picked-up 1image recorded
in the provisional recording section 115 after a time-lapse
photographing start and performs 1mage processing using
the designated signal processing parameters. For example,
concerning HDR 1mage processing, the control section 111
performs, from a start time of photographing in the past,
according to designated parameters, selection of an 1image to
be composed and generates an 1image after the composition
(heremaftter referred to as HDR 1mage).

The control section 111 records a generated series of HDR
images 1n the provisional recording section 115 as well. The
control section 111 receives a change of parameters from the
information terminal apparatus 120 until the time-lapse
photographing ends. At a stage when the time-lapse photo-
graphing ends, the control section 111 gives the series of
HDR 1mages recorded in the provisional recording section
115 to the recording section 114 and records the HDR
images 1n the recording section 114.

Operations of the image pickup apparatus 110 and the
information terminal apparatus 120 according to the
embodiment configured as explained above are explained
with reference to FIGS. 11 to 16. FIGS. 11 and 12 are
respectively flowcharts for explaining the operations of the
image pickup apparatus 110 and the imformation terminal
apparatus 120. FIGS. 13A to 13E are explanatory diagrams
showing examples of images displayed on the display screen
of the mmformation terminal apparatus 120. FIG. 14 1s a
flowchart for explaining operation of the HDR processing.
FIGS. 15A to 15E are explanatory diagrams for explaining
HDR 1mages obtained by the HDR processing. FIG. 16 1s an
explanatory diagram for explaining timing of processing in
the present embodiment.

In step S131 in FIG. 12, the control section 121 of the
information terminal apparatus 120 controls the display
control section 126 to display function selection indication.
FIG. 13A shows an example of the function selection
indication displayed on a display screen 127a of the display
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section 127. In the example shown i FIG. 13A, a selection
button 131a for selecting other functions, a selection button
1315 for selecting an external camera function, a selection
button 131c¢ for selecting a mail function, and a selection
button 1314 for selecting a telephone function are displayed
on the display screen 127a.

It 1s assumed that the user touches the selection button
1315 and selects the external camera function. The control
section 121 determines 1n the next step S132 whether the
external camera function 1s selected. When the external
camera function 1s not selected, 1 step S131, the control
section 121 determines presence or absence of a request
from an external camera and, when a request occurs, deter-
mines whether the request 1s a request for starting another
mode (step S152). When the request i1s the request for
starting another mode, the control section 121 starts the
other mode 1n step S153 and returns the processing to step
S131. When no request for starting another mode occurs, the
control section 121 returns the processing from step S152 to
step S131. When no request from the external camera
occurs, the control section 121 recerves an 1image from the
external camera in step S154, displays the received image
(step S1355), and proceeds to step S143.

When the external camera function is selected, the control
section 121 shifts the processing from step S132 to step
S133 and determines whether the external camera 1s already
designated. When the external camera 1s not designated, 1n
step S134, the control section 121 receives camera desig-
nation operation for setting of wireless connection, setting of
an ID and a password, and the like, records designated
information in the recording section 124, and thereafter
returns the processing to step S133.

When determining in step S133 that the external camera
1s already designated, in step S135, the control section 121
causes the communication section 122 to establish commu-
nication with the communication section 116 of the image
pickup apparatus 110, accesses the 1image pickup apparatus
110, which 1s the external camera, and advances the pro-
cessing to step S136.

On the other hand, the control section 111 of the image
pickup apparatus 110 1s 1n a communication standby state in
step S101. In the next step S102, the control section 111
determines whether power-ofl communication has occurred.
When the power-ofl communication has occurred, the con-
trol section 111 turns ofl a power supply 1n step S103 and
returns the processing to step S101.

When determining 1n step S102 that the power-ofl com-
munication has not occurred, the control section 111 shifts to
step S104 and determines whether a destination of through-
image transmission 1s already set. When the destination of
the through-image transmission 1s already set, the control
section 111 transmits a through-image to the destination of
the communication (step S110) and proceeds to step S111.
That 1s, the control section 111 gives a picked-up 1mage
acquired by the i1mage pickup section 112 to the signal
processing section 118 and transmits the picked-up image
after the signal processing from the communication section
116 to the information terminal apparatus 120 as the
through-image. When determining in step S136 that the
communication 1s established, in step S138, the control
section 121 of the information terminal apparatus 120
receives the through-image with the communication section
122. The control section 121 shiits from step S138 to step
S139, gives the through-image received via the communi-
cation section 122 to the display control section 126, and
thereafter proceeds to step S140. In this way, the through-
image acquired by the image pickup apparatus 110 1s
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displayed on the display screen 127a of the display section
127. Note that, when not receiving an image in step S138,
the control section 121 shifts the processing to step S144.
When determining 1n step S136 that the communication 1s
not established, the control section 121 performs a warning 3
such as warning indication after elapse of a predetermined
time (step S137) and thereatter returns the processing to step
S132.

Note that the control section 121 may give the through-
image to the signal processing section 123 as a base 1image 10
for stmulation 1image generation. However, when generation
processing for a simulation 1mage 1s already performed, 1t 1s
desirable not to update the base image. Therefore, the
control section 121 determines 1n step S140 whether param-
cter adjustment for the simulation image generation 1s being 15
performed. When the parameter adjustment 1s not being
performed, the control section 121 updates the base image
with the received image (step S141) and proceeds to step
S142. When the parameter adjustment 1s being performed,
the control section 121 shifts the processing to step S142 20
without updating the base 1image.

In the 1mage pickup apparatus 110, when the destination
of the through-image transmission 1s not set, 1n step S105,
the control section 111 determines whether setting operation
for the destination of the through-image transmission 1s 25
performed. When the setting operation for the through-
image transmission destination 1s performed, after performs-
ing a setting procedure 1n step S106, the control section 111
records setting information 1n the recording section 114 (step
S107) and returns the processing to step S101. 30

Note that, 1n the 1image pickup apparatus 110, when the
time-lapse photographing is already performed, the control
section 111 shifts the processing from step S1035 to step S114
through step S108 and continues the time-lapse photograph-
ing. Note that, when determining in step S108 that the 35
time-lapse photographing is not continued, the control sec-
tion 111 returns the processing to step S101.

In step S111, the control section 111 of the image pickup
apparatus 110 determines whether communication for pho-
tographing control 1s performed. When photographing 40
parameters, parameters of 1mage processing, and the like
from the information terminal apparatus 120 are received,
the control section 111 shifts from step S111 to step S112,
performs a change of a photographing mode and a change of
the parameters, and proceeds to step S113. When determin- 45
ing 1n step S111 that the communication for photographing
control 1s not performed, the control section 111 shifts the
processing to step S113.

It 1s assumed that the user performs photographing opera-
tion for the time-lapse photographing. The photographing 50
operation can be performed not only by the operation section
119 of the image pickup apparatus 110 but also by the
operation section 123 of the information terminal apparatus
120. For example, the control section 121 of the information
terminal apparatus 120 can control the display control 55
section 126 to display a mode selection screen shown in
FIG. 13B. In an example shown in FIG. 13B, a selection
button 132q for selecting a communication setting mode, a
selection button 1325 for selecting a normal photographing
mode, a selection button 132¢ for selecting a time-lapse 60
photographing mode, a selection button 1324 for selecting a
reproduction mode, and a return button 132e for returning to
a Tunction selection screen are displayed on the display
screen 127a.

It 1s assumed that the user touches the selection button 65
132¢ and selects the time-lapse photographing mode. Then,
the control section 121 transmits a photographing instruction
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for the time-lapse photographing to the control section 111
of the image pickup apparatus 110 via the communication
sections 122 and 116.

The control section 111 determines 1n step S113 whether
the photographing instruction for the time-lapse photograph-
ing 1s received. The control section 111 shifts the processing
to step S114 according to the photographing instruction for
the time-lapse photographing from the information terminal
apparatus 120. If the mnstruction 1s not received, the control
section 111 returns the processing to step S101. Note that,
when an instruction for normal photographing 1s recerved
rather than the time-lapse photographing, normal photo-
graphing 1s performed (not shown in the figure). The control
section 111 determines whether an HDR mode 1s designated
in step S114.

The HDR mode 1s explained as image processing that 1s
casy to explain and 1s popular. However, the present embodi-
ments may be applied to any composition mode or any
image processing mode. A preference mode i which a
visual check 1s important and the user desires to perform
manual operation 1s eflective.

When the HDR mode or the like 1s not designated, the
control section 111 performs photographing under condi-
tions set 1 step S115 and proceeds to step S117. When the
HDR mode 1s designated, the control section 111 performs
photographing under a plurality of conditions set i step
S116 and proceeds to step S117. That 1s, n step S116,
photographing under a set plurality of exposure conditions 1s
performed.

In the present embodiment, during the time-lapse photo-
graphing, the control section 111 gives a picked-up image
acquired by the image pickup section 112 and subjected to
the signal processing by the signal processing section 118 to
the provisional recording section 115 and provisionally
recorded 1n the provisional recording section 115 until a
photographing end time of the time-lapse photographing.
Note that, during the HDR mode, the control section 111
records both of an 1image betfore HDR imaging and an image
after the HDR 1maging 1n the provisional recording section
1135 until a photographing end of the time-lapse photograph-
ing (step S117) and proceeds to step S118.

Note that, 1n the present embodiment, as explained above,
when new parameters are designated from the information
terminal apparatus 120 halfway in the time-lapse photo-
graphing, HDR 1imaging processing 1s performed using the
new parameters. It 1s necessary to provisionally record the
image before the HDR 1maging until the photographing end
time of the time-lapse photographing. However, depending
on a processing time or the like required for the HDR
imaging processing, the image aiter the HDR imaging does
not always have to be provisionally recorded.

It 1s assumed that the user checks quality of an HDR
image obtained by the time-lapse photographing. Depending
on the quality, the user changes setting of the HDR 1maging
processing. In the present embodiment, 1t 1s possible to
perform, 1n the information terminal apparatus 120, a check
and a setting change of an 1mage halfway 1n photographing
of the time-lapse photographing. The control section 121 of
the information terminal apparatus 120 can display, on the
basis of user operation, on the display screen 127a of the
display section 127, a setting menu screen for a check and
a setting change of an 1image obtained by the image pickup
apparatus 110.

FIG. 13C shows the setting menu screen displayed on the
display screen 127a of the mformation terminal apparatus
120. In an example shown 1 FIG. 13C, indication 1334
indicating the setting menu screen, a selection button 1335




US 10,284,774 B2

31

for designating an HDR check mode for performing a check
and a setting change of an HDR composed 1image, a selec-
tion button 133¢ for designating a setting change of photo-
graphing conditions, and a selection button 1334 for desig-
nating a start of a photographing setting change are
displayed on the display screen 127a. The user performs
operation on the selection button 1335, whereby a check and
setting change mode for an image of the HDR imaging 1s
designated.

In step S142, the control section 121 of the information
terminal apparatus 120 determines whether the HDR check
mode 1s designated. When the user designates the HDR
check mode, the control section 121 shiits the processing to
step S143, executes the HDR check mode, and proceeds to

step S144. When the HDR check mode 1s not designated, the

control section 121 shifts the processing from step S142 to
step S144. The “HDR” 1s explained as an example because
the “HDR” 1s a mode that 1s easy to understand and easy to
explain and 1s popular and 1s 1image processing on which the
user desires to reflect preference of the user. However, any
image processing in which visual recognition 1s important
and the user desires to perform manual operation 1s accept-

able.

FIG. 14 shows an example of specific processing of the
HDR check mode 1n FIG. 12. In the HDR check mode, the
control section 121 acquires a picked-up image as a base
image 1n step S161 and proceeds to the next step S162.
During the HDR photographing, the control section 111 of
the 1mage pickup apparatus 110 obtains a plurality of
picked-up 1mages with different exposures. The control
section 121 of the information terminal apparatus 120
acquires the plurality of picked-up images with different
exposures picked up by the image pickup apparatus 110.
Note that, as the base image, a through-image may be used
or the picked-up image recorded 1n the recording section 114
or the provisional recording section 115 may be used.

The control section 121 causes the display section 127 to
display the plurality of picked-up images with different
exposures on the display screen 127a of the display section
127. The control section 121 causes the display section 127
to display an HDR eflect check button 1n order to check an
HDR 1mage.

FIG. 13D shows an example of screen display 1n this case.
In FIG. 13D, three picked-up images 134a to 134¢ with
different exposures are dlsplayed on the display screen 127a.
In FIG. 13D, an example 1s shown in which an HDR eflect
check button 1356 for checking an HDR eflect, a return
button 135¢ for returning to the display shown 1n FIG. 13C,
and a recording button 135q for performing recording by the
sound collecting section 113 are displayed.

It 1s assumed that the user performs operation of the HDR
eflect check button 1354. Then, the control section 121
controls the display control section 126 to display an HDR
ellect check screen on which the HDR image 1s displayed.

FIG. 13E shows the HDR eflect check screen. HDR effect
check indication 136, a correction switching button 1374,
and an adopt button 1375 are displayed on the display screen
127a. The user refers to the HDR eflect check indication
136. When the user 1s dissatisfied with the HDR 1mage, the
user operates the correction switching button 137q 1n order
to change a composing method for the HDR 1mage.

When detecting the operation of the correction switching,
button 137a by the user, the control section 121 receives a
setting change ol parameters. For example, the control
section 121 causes the display section 127 to display, on the
display screen 127a, a selection button for selecting whether
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importance 1s attached to a brighter portion or importance 1s
attached to a darker portion 1n HDR 1maging (not shown 1n
the figure).

FIGS. 15A to 15E are diagrams for explaining HDR
imaging processing for attaching importance to a bright
portion and HDR imaging processing for attaching impor-
tance to a dark portion. FIGS. 15A to 15C show three
picked-up 1mages 141a to 141c¢ with different exposure
values concerning the same object having the same angle of
view. An 1image 141a 1 FIG. 15A shows an example of
underexposure. An 1mage 1415 i FIG. 15B shows an
example of normal exposure. An image 141¢ 1n FIG. 15C
shows an example of overexposure.

The picked-up images 141a to 141c¢ 1n FIGS. 15A to 15C
include an 1mage 143 of a mountain in the center, an 1mage
144 of a relatively dark wood 1n the front of the mountain,
and an 1mage 142 of a relatively bright sky behind the
mountain. The image 141q 1n FIG. 15A indicates underex-
posure. An 1image 144 of a dark wood 1n the image 141a
indicates black solid. Conversely, the image 141¢ 1n FIG.
15C 1ndicates overexposure. An image 143 portion of the
sky 1n the 1mage 141¢ indicates white void.

In the HDR photographing mode, a plurality of picked-up
images with different exposure values are combined. FIG.
15D shows an HDR 1mage 1454 obtained by combining the
picked-up image 141a shown 1 FIG. 15A picked up at an
exposure lower than a proper exposure (underexposure) and
the picked-up 1image 1415 shown 1n FIG. 15B picked up at
the proper exposure (normal exposure). That 1s, the HDR
image 145a 1s capable of representing a color of the 1mage
142 of the sky in the bright portion and i1s an image that
attaches importance to the bright portion.

On the other hand, FIG. 15E shows an HDR image 14556
obtained by combining the picked-up image 141¢ shown 1n
FIG. 15C picked up at an exposure higher than the proper
exposure (overexposure) and the picked-up image 1415H
shown 1n FIG. 15B picked up at the proper exposure (normal
exposure). That 1s, the HDR 1mage 1436 1s capable of
representing a color of an 1image 144 of the wood 1n the dark
portion and 1s an 1mage that attaches importance to the dark
portion.

In step S162, the control section 121 of the information
terminal apparatus 120 determines whether the user has
performed setting operation for attaching importance to a
bright portion. When the user has performed the setting
operation for attaching importance to a bright portion, the
control section 121 controls the signal processing section
125 to perform HDR imaging processing for attaching
importance to a bright portion and obtains a simulation
image 1n step S163 and thereafter proceeds to step S164. For
example, when i1mages shown 1 FIGS. 15A to 15C are
transierred from the image pickup apparatus 110, the signal
processing section 125 subjects the picked-up 1mage 141a
shown 1n FIG. 15A and the picked-up image 1415 shown 1n
FIG. 15B to the HDR 1maging processing to obtain the
simulation image. The control section 121 causes the display
section 127 to display the simulation 1mage on the display

screen 127a. Note that the simulation 1mage 1s displayed on
the display screen 127a as the HDR efl

ect check indication
136 shown 1n FIG. 13E. When determiming 1n step S162 that
the user has not performed the setting operation for attaching
importance to the bright portion, the control section 121
shifts the processing to step S164.

In step S164, the control section 121 determines whether
the user has performed setting operation for attaching impor-
tance to a dark portion. When determining that the user has
performed the setting operation for attaching importance to
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the dark portion, the control section 121 proceeds to step
S164. When determining that the user has not performed the
setting operation for attaching importance to the dark por-
tion, the control section proceeds to step S166. When the
user has performed the setting operation for attaching impor-
tance to the dark portion, the control section 121 controls the
signal processing section 125 to perform HDR 1maging
processing for attaching importance to the dark portion and
obtains a simulation 1mage in step S165 and thereafter
proceeds to step S166. For example, when the images shown
in FIGS. 15A to 15C are transierred from the image pickup
apparatus 110, the signal processing section 125 subjects the
picked-up 1image 141¢ shown 1n FIG. 15C and the picked-up
image 1415 shown i FIG. 15B to the HDR imaging
processing to obtain the simulation image. The control
section 121 causes the display section 127 to display the
simulation 1mage on the display screen 127a. Note that the
simulation 1mage 1s displayed on the display screen 127a as
the HDR eflect check indication 136 shown in FIG. 13E.
The control section 121 may cause the display section 127
to display, on the display screen 127a for comparison, the
simulation i1mage that attaches importance to the bright
portion and the simulation 1image that attaches importance to
the dark portion (step S166). The user can select a desired
simulation 1mage referring to the comparative display on the
display screen 127a. Further, when the user 1s dissatisfied
with both of the simulation 1mages displayed for compari-
son, the user 1s capable of further performing adjustment.
Subsequently, the control section 121 receives selection
operation for the simulation 1mage by the user (step S167).
When the user does not desire the selection, the control
section 121 determines whether further adjustment work of
a composing method 1s present (step S168). When the

turther adjustment work 1s absent, the control section 121
returns from the tlow of FIG. 14 to the flow of FIG. 12.

FIGS. 15A to 15E show the examples 1n which the HDR
composed 1mage 1s generated from the three picked-up
images with different exposures. When a large number of
picked-up images are used for the HDR 1maging, picked-up
images selectable for the HDR imaging increase. It 1s
possible to perform fine adjustment.

When the user has performed operation for desiring
composition processing for attaching importance to a
brighter portion, the control section 121 shifts the processing
from step S168 to step S169 and controls the signal pro-
cessing section 125 to use, for the HDR 1maging, a picked-
up 1mage picked up at a lower exposure. Subsequently, the
control section 121 displays a simulation image by the
control on the display screen 127a as the HDR eflect check
indication 136 (step S169). Conversely, when the user has
performed operation for desiring composition processing for
attaching importance to a darker portion, the control section
121 controls the signal processing section 125 to use, for the
HDR imaging, a picked-up image picked up at a higher
exposure. The control section 121 displays a simulation
image by the control on the display screen 127a as the HDR
ellect check indication 136 (step S169).

Note that, in the example shown in FIG. 14, the adjusting
method of one of the adjustment for attaching importance to
the bright portion and the adjustment for attaching impor-
tance to the dark portion 1s selected. However, the user may
directly designate which image 1s used for the HDR 1maging
processing.

When the user satisfies with the simulation image, the
user operates the adopt button 1n order to adopt parameters
set by the user. In the next step S170, the control section 121
detects the operation of the adopt button by the user as
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reflecting operation of the parameters. The control section
121 shifts the processing to step S171 and records the
parameters by the user operation, that 1s, a composing
method of the HDR imaging processing in the recording
section 124.

Note that, when the user desires the selection 1n step S167,
the control section 121 shiits the processing to step S170 and
determines whether the reflecting operation of the param-
cters by the user 1s performed. When determiming 1n step
S170 that the reflecting operation of the parameters by the
user 1s not performed, the control section 121 returns the
processing to step S162. When provisional recording 1s
performed 1n step S171, the control section 121 returns the
processing in step S144 1n FIG. 12.

The control section 121 determines whether operation for
setting parameters 1s performed m the HDR check mode.
When the parameter setting by the user i1s performed, the
control section 121 shifts the processing from step S144 to
step S145, transmits a setting result of the parameters to the
image pickup apparatus 110, and returns the processing to
step S132.

Note that, when the parameter operation by the user 1s not
performed, the control section 121 determines presence or
absence of photographing operation in step S146. When the
photographing operation 1s performed, the control section
121 generates a command for a start, an end, and the like of
photographing according to the photographing operation,
transmits the command to the image pickup apparatus 110
(step S147), and returns the processing to step S132. When
the photographing operation 1s not performed, the control
section 121 directly returns the processing from step S146 to
step S132.

The control section 111 of the image pickup apparatus 110
determines presence or absence of a recording istruction 1n
step S118. When recording is instructed, the control section
111 controls the sound collecting section 113 and the pro-
visional recording section 115 to perform recording associ-
ated with an 1mage 1n step S119 and proceeds to step S120.
When the recording 1s not instructed, the control section 111
directly proceeds to step S120.

When parameters are set anew from the information
terminal apparatus 120 halfway in the time-lapse photo-
graphing 1n step S120, the control section 111 shiits the
processing to step S121, performs 1mage processing reflect-
ing setting from a start time of photographing 1n the past, and
therealter returns the processing to step S101. That 1s, the
control section 111 controls the signal processing section
118 and performs composition processing of an HDR 1mage
according to the parameters designated from the beginning
of the time-lapse photographing. Note that, when the param-
eters are not changed, the control section 111 directly returns
the processing from step S120 to step S101.

Naturally, the setting does not have to be reflected from
the beginning and may be reflected from any position.
Therefore, according to the present mvention, 1t 1s possible
to provide an information terminal apparatus including a
communication section configured to perform communica-
tion with an 1mage pickup apparatus that obtains a picked-up
image obtained by picking up an 1image of an object at a
predetermined time 1nterval and a signal processing section
configured to generate a simulation 1mage through image
processing on the picked-up image transmitted from the
image pickup apparatus via the communication section, the
information terminal apparatus transmitting parameters for
image processing, on which the signal processing section
reflects a generation result of the simulation 1image, to the
image pickup apparatus via the communication section, or a




US 10,284,774 B2

35

control method for the information terminal apparatus. It 1s
possible to simplily time-lapse photographing by picture
formation on which preference of the user 1s reflected. This
1s considered to be an 1mage pickup apparatus including an
image pickup section capable of performing time-lapse
photographing for picking up an i1mage of an object at a
predetermined time interval, a signal processing section
configured to obtain a picked-up image through image
processing on the image obtained by the image pickup
section, a communication section configured to transmit the
picked-up 1mage to an mformation terminal apparatus, and
a control section configured to apply, when parameters used
for the 1mage processing on the picked-up image of the
signal processing section are received by the communication
section from the information terminal apparatus, the
received parameters to the time-lapse photographing and
cause the signal processing section to execute the image
processing.

In terms of the HDR, the parameters for image processing,
only have to be data converted into numerical values such as
the number and an exposure difference of composed 1images,
an exposure amount for selection of an image portion and a
threshold of 1image data during composition, and a ratio of
blending of the image data during the composition. The
information terminal and the image pickup apparatus only
have to determine in which calculation or program the
respective numerical values are used. Not only the numerical
values but also types, modes, and the like of processing may
be converted into numerical values and determined. The
numerical values may be called parameters. When compo-
sition processing to be applied 1s depth composition, the
parameters may be a position and a position difference of a
focus, and, 1n the case of super resolution, the number of
images to be combined, and an amount of adjustment of
pixel shift adjustment. Except combination of a plurality of
images, an exposure amount, a color adjustment amount, a
contrast adjustment amount, and the like are simply corre-
spond to the parameters.

Note that, 1n the above explanation, when a change of the
parameters occurs halfway 1n the time-lapse photographing,
the control section 111 1s explained as changing, at a point
in time when the change occurs, the composing method of
the HDR 1maging from the beginming of the time-lapse
photographing according to the parameters. However, after
the end of the time-lapse photographing, the composing
method of the HDR 1maging may be changed according to
the changed parameters. The generation processing for an
HDR image may be performed from the beginning of the
time-lapse photographing.

A sudden change of the parameters 1s unnatural, it 15 also
possible to smoothly change the parameters. That 1s, the
smooth change of the parameters can be realized if the set
parameters change little by little from 1mtial values to set
values. To realize the smooth change of the parameters, the
image pickup apparatus may switch the parameters, for
example, by a predetermined number of frames. The infor-
mation terminal may be able to instruct which frame
changes and how the frame changes. That 1s, the apparatus
and the method 1n the present embodiment can also be
grasped as an information terminal apparatus including a
control section configured to apply the parameter change
stepwise halfway in the time-lapse photographing and a
method for the information terminal apparatus or an 1mage
pickup apparatus including the control section and a method
for the 1mage pickup apparatus. As one characteristic of the
image pickup apparatus and the control method for the
image pickup apparatus, the parameters can be applied to a
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photographing result before a reception point in time or the
parameters are sequentially changed as time elapses.

FIG. 16 shows timing of the time-lapse photographing by
the HDR 1maging in the present embodiment. In the HDR
photographing, a plurality of times of photographing with
different exposures are performed. FIG. 16 shows an
example 1 which 1mage pickup i1s performed 1n a time-
division manner with three exposures: normal exposure,
underexposure, and overexposure. When the three times of
photographing 1s performed, the control section 111 obtains
an HDR 1mage through HDR processing in which picked-up
images with the three exposures are used. When the images
obtained by the time-lapse photographing are converted into
a moving i1mage, as shown i FIG. 16, it 1s possible to
reproduce the moving image 1n a time period shorter than a
time period required for the time-lapse photographing.

It 1s assumed that the user performs a check of the HDR
image 1n the time-lapse photographing. After performing the
check of the HDR 1mage, the user performs setting operation
for parameters. The new parameters are given to the control
section 111 of the image pickup apparatus 110. The control
section 111 instructs the signal processing section 118 to
perform HDR imaging processing in which the new param-
cters are used. The signal processing section 118 performs
HDR re-imaging processing ifrom a start time of the time-
lapse photographing in the past. A period T11 1 FIG. 16
shows a processing period of the HDR re-imaging process-
ing. The period T11 1s a period longer than a processing
period T10 of normal HDR 1maging processing. However, at
an end point 1n time of the time-lapse photographing, HDR
imaging based on new parameters already set by the user 1s
performed. Immediately after photographing of the time-
lapse photographing, the user can obtain a desired HDR
time-lapse photographed image.

In this way, 1 the present embodiment, halfway 1n
photographing of the time-lapse photographing, change
work for parameters 1s facilitated and the 1mage processing,
section 1s caused to execute 1mage processing on which the
changed parameters are reflected. Consequently, the user can
casily obtain a desired photographed image.

It 1s possible to check the HDR image, which i1s a
photographing result of the time-lapse photographing, with
the information terminal apparatus connected to the image
pickup apparatus by radio or the like without changing a
photographing state of the image pickup apparatus. It 1s
possible to perform a setting change of the parameters for
obtaining a composed image. Consequently, halfway 1n
photographing of the time-lapse photographing, the user can
obtain a desired image without aflecting the time-lapse
photographing. When new parameters are set, the image
pickup apparatus obtains a picked-up image, on which the
parameters are retlected, from a photographing start time of
the time-lapse photographing in the past. Immediately after
a photographing end of the time-lapse photographing, the
user can obtain a desired 1mage.

Fourth Embodiment

FIG. 17 1s an explanatory diagram showing a fourth
embodiment of the present invention. A hardware configu-
ration 1n the present embodiment 1s the same as the hardware
configuration in the third embodiment.

In time-lapse photographing, since a recording time and a
reproduction time are diflerent, sound collected during the
time-lapse photographing is not reproduced on a real-time
basis. Reproduced sound i1s sometimes reproduced mn a
shorter time period than actual sound and cannot be heard.
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In the present embodiment, the sound collected i the
time-lapse photographing 1s reproduced on a real-time basis.

The control section 111 of the 1mage pickup apparatus 110
records sound of the sound collecting section 113 to be
associated with a plurality of picked-up images adjusted to
a reproduction time of a time-lapse photographed image.
FIG. 17 1s a diagram for explaining the recording in this
case. FIG. 17 shows an example 1n which the time-lapse
photographing 1s performed in three kinds of exposures:
normal exposure, underexposure, and overexposure. It 1s
assumed that sound collection 1s performed in a period T12
halfway 1n the time-lapse photographing.

The control section 111 determines, on the basis of a
relation with a reproduction time corresponding to a pho-
tographing time of a time-lapse photographed image, the
number of picked-up images to which a collected sound
signal 1s allocated. For example, when the reproduction time
of the time-lapse photographed image 1s one tenth of a
recording time, the control section 111 allocates collected
sound signals to picked-up images picked-up 1n a period ten
times as long as a sound collection time T11. Note that, FIG.
17 shows an example in which a reproduction time of
images t1, t2, and the like obtammed by performing the
time-lapse photographing 1s approximately two fifth of a
recording time.

As 1ndicated by timing of time during reproduction in
FIG. 17, during the reproduction, whereas a picked-up
image 1s reproduced 1n a time period shorter than a recording
time, a collected sound 1s reproduced 1n an actual time. Note
that a time period for collecting sound and a time period for
reproducing the sound do not always need to be set the same.
I1 the sound 1s suthiciently heard during the reproduction, the
recording time and the reproduction time may be different.

In this way, in the present embodiment, an effect the same
as the eflect 1n the third embodiment can be obtained. In the
time-lapse photographing, 1t 1s possible to reproduce the
collected sound on a real-time basis. It 1s possible to hear the
sound without having an unnatural feeling.

The present invention 1s not limited to the embodiments
per se. In an implementation stage, the constituent elements
can be modified and embodied without departing from the
spirit of the present invention. Various imventions can be
formed by appropriate combinations of a plurality of con-
stituent elements disclosed 1n the embodiments. For
example, several constituent elements among all the con-
stituent elements described in the embodiments may be
deleted.

A system for obtaining a favorite image of the user 1s not
limited to an 1mage pickup system for consumer use. It 1s
also possible to apply the present invention to systems for
obtaining i1mages for an observation, a diagnosis, and a
medical examination by the user. Processing for obtaining a
tavorite image of the user may be represented as adjustment
processing for images for a report and evidence.

For medical purposes, i1t 1s possible to apply the present
invention to an endoscope and the like as well. It 1s possible
to utilize the present imvention when only a process of
necessary treatment and only a necessary lesion part are
represented as a digest. For scientific purposes, 1t 1s possible
to utilize the present invention when a moving image in
which characteristics of a state of culture of a cell and the
like appear most 1s created. It 1s possible to control obser-
vation and photographing while performing a check of a
change 1n a movie.

Note that, even i1 the operation tlows in the claims, the
specification, and the drawings are explained using “first”,
“next”, and the like for convenience, this does not mean that
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it 1s essential to implement the operation flows 1n this order.
It goes without saying that portions not affecting the essence
of the invention 1n the respective steps configuring the
operation flows can be omitted as appropnate.

Among the techniques explained above, most of the
control and the functions mainly explained in the flowcharts
often can be set by a computer program. A computer can
realize the control and the functions by reading and execut-
ing the computer program. The entire or a part of the
computer program can be recorded or stored as a computer
program product in a portable medium such as a flexible
disk, a CD-ROM, or a nonvolatile memory or a storage
medium such as a hard disk or a volatile memory. The
computer program can be circulated or provided during
product shipment or via a portable medium or a communi-
cation line. A user can easily realize the information terminal
apparatus, the i1mage pickup apparatus, and the 1mage-
information processing system by downloading and 1nstall-
ing the computer program 1n a computer via a communica-
tion network or installing the computer program in the
computer from a recording medium.

What 1s claimed 1s:

1. An information terminal apparatus comprising:

a transmitter/recerver configured to perform communica-
tion with an external image pickup apparatus capable of
performing time-lapse photographing;

a signal processor configured to generate, halfway 1n a
photographing period by the 1image pickup apparatus, a
check 1mage based on a plurality of picked-up 1mages
transmitted from the image pickup apparatus and
acquired via the transmitter/receiver; and

a display configured to display the check image generated
by the signal processor,

wherein the signal processor generates a check moving
image based on the plurality of picked-up images
transmitted from the image pickup apparatus as the
check 1mage and adjusts a frame rate of the check
moving 1mage such that display of the check moving
image ends within a remaining time until image pickup
performed next 1n the image pickup apparatus.

2. The information terminal apparatus according to claim

1, further comprising a control processor configured to
receive operation for changing a setting for repeatedly
picking up an i1mage in the image pickup apparatus and
instruct the image pickup apparatus to perform the setting
based on the operation.

3. The information terminal apparatus according to claim
1, wheremn the display displays the remaining time until
image pickup performed next 1n the 1image pickup apparatus.

4. The information terminal apparatus according to claim
1, wherein the signal processor generates a check moving
image, which 1s the check image, at a frame rate used during
moving 1mage generation using repeated image pickup
based on a series of picked-up 1images obtained.

5. The information terminal apparatus according to claim
1, wherein

the signal processor generates a simulation 1image, which
1s the check image, with an 1mage processed using
image processing parameters with respect to a picked-
up 1image transmitted from the 1mage pickup apparatus
via the transmitter/receiver, and

a control processor transmits the 1mage processing param-
cters used 1n the simulation 1image by the signal pro-
cessor to the image pickup apparatus via the transmut-
ter/recelver.

6. The information terminal apparatus according to claim

5, wherein the control processor controls the image pickup
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apparatus to retroactively apply the i1mage processing
parameters to an 1mage acquired through the time-lapse
photographing by the image pickup apparatus before the
image pickup apparatus receives the image processing
parameters.

7. The information terminal apparatus according to claim
5, the control processor controls the 1mage pickup apparatus
to apply, stepwise halfway in the time-lapse photographing
by the 1mage pickup apparatus, the image processing param-
eters.

8. The information terminal apparatus according to claim
5, wherein the display 1s further configured to display the
simulation image, the information terminal apparatus further
comprising;

an operation section configured to receive setting opera-
tion for the image processing parameters, wherein

the signal processor updates the simulation 1image on the
basis of the setting operation for the 1image processing,
parameters.

9. The information terminal apparatus according to claim

5, wherein 1image processing performed by the image pickup
apparatus and 1mage processing performed by the signal
processor are at least one of high dynamic range (HDR)
imaging processing, depth composition processing, and
super-resolution processing.

10. An image pickup apparatus comprising:

an 1mage pickup sensor capable of performing time-lapse
photographing;

a signal processor configured to generate, halfway 1n a
photographing period by image pickup of the time-
lapse photographing, a check 1image based on a plural-
ity of picked-up images obtained by the image pickup
sensor; and

a display configured to display the check image,

wherein the signal processor generates a check moving
image based on the plurality of picked-up images
obtained by the image pickup sensor as the check
image and adjusts a frame rate of the check moving
image such that display of the check moving image
ends within a remaiming time until 1mage pickup per-
formed next 1n the 1mage pickup sensor.

11. The mmage pickup apparatus according to claim 10,
turther comprising a control processor configured to receive
operation for changing a setting for obtaining a picked-up
image from the image pickup sensor and instruct the image
pickup sensor to perform the setting based on the operation.

12. The image pickup apparatus according to claim 10,
wherein the display displays the remaining time until image
pickup performed next in the 1mage pickup sensor.

13. The image pickup apparatus according to claim 10,
turther comprising;:

a transmitter/recerver configured to transmit the picked-
up 1mages to an external information terminal appara-
tus; and

a control processor configured to apply, when parameters
used for 1mage processing on the picked-up images by
the signal processor 1s received from the information
terminal apparatus by the transmitter/receiver, the
received parameters to the time-lapse photographing
and cause the signal processor to execute 1mage pro-
cessing.
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14. The image pickup apparatus according to claim 13,
wherein the control processor performs control for retroac-
tively applying the parameters to an image acquired by
photographing of the image pickup sensor before the param-
eters are received.

15. The image pickup apparatus according to claim 13,
wherein the control processor performs control for applying,
stepwise, the recerved parameters to an 1mage acquired by
photographing of the image pickup sensor.

16. The image pickup apparatus according to claim 13,
wherein image processing performed by the signal processor
1s at least one of high dynamic range (HDR) imaging
processing, depth composition processing, and super-reso-
lution processing.

17. An 1image-information processing system comprising:

an 1mage pickup apparatus including:

an 1mage pickup sensor capable of performing time-
lapse photographing;

a first s1ignal processor configured to generate a moving
image formed by a plurality of picked-up images
obtained by the image pickup sensor;

a first transmitter/receiver configured to transmit the
picked-up 1images to an mformation terminal appa-
ratus; and

a first control processor; and

an information terminal apparatus including:

a second transmitter/receiver configured to perform
communication with the first transmitter/receiver
and receive the picked-up 1mages;

a second signal processor configured to generate, hali-
way 1n a photographing period by the image pickup
sensor, a check image based on the plurality of
picked-up 1mages;

a display configured to display the check 1mage gen-
erated by the second signal processor; and

a second control processor configured to receive opera-
tion for changing setting for obtaining the plurality
of picked-up i1mages 1n the image pickup sensor,
setting information based on the operation being
transmitted to the first transmitter/receiver via the
second transmitter/receiver,

wherein

the first control processor controls the time-lapse photo-

graphing ol the image pickup sensor using the setting

information received,

the second signal processor generates a simulation 1mage,

which 1s the check image, through 1mage processing on
the picked-up 1images received via the second transmit-
ter/receiver and transmits parameters used for the gen-
eration of the simulation 1image to the first transmaitter/
receiver as the setting information via the second
transmitter/receiver, and

the first control processor applies the parameters trans-

mitted by the second transmitter/receiver and causes

the first signal processor to execute 1mage processing.

18. The image-information processing system according
to claiam 17, wherein image processings in the first and
second signal processors are, respectively, at least one of
high dynamic range (HDR) imaging processing, depth com-
position processing, and super-resolution processing.
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